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PREFACE 


The  constant  demand  made  upon  my  office  at  St.  John's,  New- 
foundland, for  copies  of  the  *  Eeports  of  Progress  on  the  Geolo- 
gical Survey,'  having  nearly  exhausted  the  stock  placed  in  my 
hands  for  distribution,  and  many  of  the  earlier  numbers  being  now 
out  of  print,  1  have  been  induced  to  re-publish  the  whole  set,  in 
consecutive  order,  in  one  volume.  The  text  of  each  year's  Report 
has  been  to  some  extent  modified,  and  they  have  all  been  carefully 
revised  and  corrected.  The  subject  is  divided  into  twenty  chapters, 
the  contents  of  each  chapter  being  specified  in  an  index  and 
heading,  by  which  means  ready  reference  may  be  had  as  to  the 
proceedings  of  each  year,  and  the  descriptions  of  the  various 
portions  of  country  visited  given  as  examined. 

My  intention  at  one  time  was  to  condense  the  history  of  this 
investigation  into  a  single  work,  illustrated  by  sundry  characteristic 
scenes,  a  small-scale  general  geological  map  and  sections,  and 
drawings  of  typical  fossils,  explanatory  of  the  views  expressed  in 
the  text ;  but  the  difiBculties  in  the  way  of  preparing  such  a  work, 
in  such  form  as  to  do  justice  to  the  subject,  are  so  great,  that  many 
months,  perhaps  years,  might  elapse  before  it  could  be  completed ; 
and  I  have  consequently  resorted  to  the  only  ready  alternative,  in 
order  to  establish  a  record  of  the  proceedings  of  the  survey,  as  a 
means  of  saving  the  results  of  many  years'  labour  from  being  alto- 
gether lost  or  forgotten. 

A  map  of  the  Island,  drawn  upon  a  scale  of  7  miles  to  an  inch, 
is  now  ready  for  publication,  and  will  shortly  be  issued.  On  this 
map  the  coast  line  is  reduced  from  the  most  recent  surveys  of  the 
officers  of  the  Admiralty  Coast  Survey,  and  from  our  own  work  in 
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connection  with  the  geological  inyestigation.  All  the  topographical 
features  represented  in  the  interior  are  from  the  work  of  the 
Geological  Snrvey,  except  along  the  line  of  the  proposed  railway 
ronte,  which  was  accomplished  by  the  engineers  under  the  direction 
of  Sandford  Fleming,  aM.G. 

In  order  to  illustrate  the  physical  configuration  of  the  Island,  a 
limited  number  of  these  maps  will  be  coloured  orographically, 
which  will  be  found  conyenient  in  a  general  way,  as  showing  the 
relative  heights  oyer  the  sea-leyel  of  the  surface  of  the  land ;  while 
it  also  shows  the  relatiye  depths  of  the  sea  oyer  a  large  area  off  the 
coast 

I  wish  to  take  this  opportunity  of  expressing  my  yery  sincere 
thanks  to  the  officers  of  the  Admiralty  Coast  Suryey,  especially 
Captains  Kerr,  Bobinson,  and  Maxwell,  for  much  valuable  assist- 
ance and  information,  particularly  in  giving  Mr.  Howley  and 
myself  every  facility  for  reference  to  their  coast  charts  and  other 
documents,  which  have  been  most  seryiceable  data  as  starting- 
points  for  our  surveys  of  the  interior. 


Alexander  Murrat. 


CBDErF,  PSBTBflHlBBy 
May  9(A,  1881. 
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CHAPTER  L 

REPORT  OF  SIR  W.  E.  LOGAN,  LL.D.,  F.R.S.,  Ac,  &c.,  ADDRESSED  TO 
THE  HON.  F.  B.  T.  CARTER,  ATTORNEY-GENERAL.  &c..  ST. 
JOHN'S.  NEWFOUNDLAND. 

Gbolooioal  Subyet  Office, 

Montreal,  let  May,  186G. 

Sir, — Mr.  Murray  has  submitted  to  me  the  results  of  his 
geological  exploration  in  Newfoundland  during  the  last  two 
seasons ;  and  it  gives  me  much  satisfaction  to  observe  the  progress 
he  has  already  made  in  developing  the  general  structure  of  the 
eastern  part  of  the  island.  Before  he  commenced  his  labours,  Mr. 
Richardson,  under  my  instructions,  had  already  visited  the  western 
coast,  with  the  view  of  ascertaining  facts  to  elucidate  points  con- 
nected with  the  geology  of  Canada.  It  was  then  ascertained  that  a 
trough  of  Lower  Silurian  rocks  must  underlie  the  northern  part  of 
the  Gulf  of  St  Lawrence,  gradually  narrowing  toward  the  Strait  of 
Belleisle,  one  side  of  the  trough  rising  on  the  coast  of  Labrador, 
while  the  other  forms  the  western  shore  of  Newfoundland  from 
Bonne  Bay  to  Cape  Norman.  On  each  side  of  the  strait  these 
rocks  were  found  to  rest  on  Laurentian  gneiss ;  and  the  mass  of 
this  ancient  system,  which  presents  itself  in  this  part  of  Newfound- 
land, was  ascertained  to  extend  from  the  neighbourhood  of  Bonne 
Bay  to  within  12  or  15  miles  of  Hare  Bay,  but  its  breadth  was 
not  determined.  Mr.  Murray's  investigations  have  since  proved 
that  this  mass  of  Laurentian  rocks  spreads  in  breadth  to  the 
Atlantic  coast  of  the  great  northern  peninsula  of  the  island ;  that 

B 


•     •     • 


GEOffDGICAL  SURVEY  OP  NEWFOUNDLAND. 


:6 


*  •  • 


the  base  ^;tbe  Lower  Silurian  strata,  sweeping  round  the  northern 
extremiffr  of  the  gneiss,  comes  upon  the  coast  near  Canada  Bay, 
and  Qg^H'  strikes  into  the  'and  at  Coney  Arm,  in  White  Bay, 
wher&.jheso  Lower  are  overlaid  by  Upper  Silurian,  followed  by 
xpckV of  Devonian  age.  Fartlierto  the  south-eijst,  tlie  Laurentian 
and-Silurian  series  become  partially  and  uncouforinably  covered  by 
ylfocks  of  the  Carboniferous  age,  in  two  or  three  separate  areas, 
•*••/ -which  have  heretofore  been  mentioned  by  Mr.  Jukes.  One  of 
,/*  them  is  upon  Grand  Pond,  and  another  on  St.  Georges  Bay. 
In  his  traverse  last  year,  from  Hall's  Bay  to  St  George's  Bay, 
Mr.  Murray  traced  the  western  margin  of  the  more  northern  of 
these,  for  about  30  miles,  and  observed  the  more  southern  at 
several  points  on  the  north  and  south-east  shores  of  tlie  bay  which 
has  last  been  mr^ntioned. 

Having  thus  ascertiiined  the  general  position  of  these  Carbon- 
iferous areas,  it  is  important  to  determine  with  as  little  delay  as 
possible  what  workable  seams  of  coal  may  be  associated  with  them ; 
and  Mr.  Murray  proposes  to  devote  the  chief  part  of  his  investi- 
gations during  the  ensuing  season  to  this  end,  as  well  as  to  trace,  as 
far  as  he  can,  the  outcrop-course  of  any  seams  he  may  discover. 

The  nearest  known  coal  deposits  to  the  Island  of  Newfoundland 
are  the  beds  worked  at  Sydney,  on  the  Island  of  Cape  Breton ;  and 
it  is  not  unreasonable  to  suppose  it  probable  that  there  will  be  a 
general  analogy  in  the  character  of  the  measures  on  the  opposite 
sides  of  the  water  dividing  them.  At  Sydney,  between  the  base 
of  the  coal  measures  and  the  workable  seams,  there  is  a  thickness 
of  barren  strata  of  between  3000  and  4000  feet ;  and  if  the  same 
conditions  exist  in  Newfoundland,  it  will  depend  upon  the  attitude 
of  the  strata  whether  we  may  expect  the  occurrence  of  coal  beds 
there  to  become  available  to  commerce.  Mr.  Murray  observed  a 
regular  coal  seam  of  six  inches  in  thickness ;  but  this  would  not 
be  workable.  Mr.  Jukes  has  reported  one  of  three  feet ;  but  at 
Sydney  there  are  four  workable  seams,  measuring  altogether 
upwards  of  fifteen  feet,  in  a  thickness  of  3000  feet,  that  at  the 
bottom  being  tliree  feet;  and  no  time  should  be  lost  in  determining 
such  facts  as  will  make  it  known  whether  these  seams  exist,  or 
may  be  reasonably  searched  for  by  capitalists  in  the  Carboniferous 
areas  of  Newfoundland. 

Mr.  Murray's  explorations  on  the  east  side  of  the  northern 
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peninsula,  and  Mr.  Eit^hardson's  on  the  west,  have  shown  that  the 
Lower  Silurian  series  in  the  northern  part  of  Newfoundland  is 
characterised  by  a  great  spread  of  that  portion  of  it,  which  in 
Canadian  geology  lias  been  termed  the  Quebec  group.  This 
group  may  conveniently  be  separated  into  three  divisions,*  the 
middle  one  of  which  has  proved  rich  in  metalliferous  deposits,  in 
its  course  from  the  southern  Atlantic  States  of  the  American 
Union  to  Canada,  and  through  Eastern  Canada  to  Gasp^.  The 
indications  observed  by  Mr.  Murray  are  sufficient  to  authorise  the 
expectation  that  the  formation  will  prove  productive  of  these 
metalliferous  minerals  in  Newfoundland ;  and  the  Tilt  Cove  and 
Terra  Nova  mines,  which  are  both  in  serpentine  belonging  to  the 
middle  division,  are  evidences  that  a  detailed  investigation  of 
the  distribution  of  the  Quebec  group  is  only  second  in  importance, 
in  an  economic  point  of  view,  to  that  of  the  Carboniferous  series. 
The  occurrence  of  serpentine  in  the  more  southern  part  of  New- 
foundland has  been  pointed  out  by  Mr.  Jukes  in  various  isolated 
places ;  and  it  appears  to  be  probable  that  this  rock  will,  in  most, 
if  not  all  of  these,  be  found  to  belong  to  the  Quebec  group.  The 
scattered  facts  already  thus  known,  prepare  us  to  expect  a  great 
development  of  the  metalliferous  division  of  the  group  in  the 
southern  as  well  as  the  northern  portion  of  the  island,  convincing 
me  that  a  thorough  knowledge  of  a  great  portion  of  the  mineral 
wealth  of  the  province  will  be  vastly  promoted  by  a  careful  and 
connected  exploration  and  study  of  the  Lower  Silurian  series. 

I  have  now  the  honour  to  transmit  to  you  the  accompanying 
lleport  of  his  first  exploration,  addressed  to  me  by  Mr.  Murray 
while  I  was  in  England  last  year.  The  study  of  it  required  a 
reference  to  a  collection  of  specimens  which  had  been  forwarded 
to  Ihe  office  of  the  Canadian  Survey  for  examination ;  and  the 
death  of  my  brother,  soon  after  my  return,  forced  me  to  postpone 
the  consideration  of  it  longer  than  I  wished. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient  servant, 

W.  E.  LOGA.N. 

*  Tho  rolations  of  this  group  and  of  its  divisions  are  so  important  that  I  append 
a  brief  synopsis  of  them,  in  which  the  Lower  Silurian  strata  of  Newfoundland  and 
tiie  two  basins  of  north-eastern  continental  America  are  compared. 
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CHAPTER  II. 

BEFORT  OF  ALEXANDER  MURRAY,  ADDRESSED  TO  SIR  W.  R 
LOGAN.  F.RS.,  &o.,  FOR  1864,  UPON  THE  GEOLOGY  OF  THE 
EASTERN  COAST  OF  THE  GREAT  NORTHERN  PENINSULA,  AND 
PORTIONS    OF    HALL'S   BAY,   NOTRK-DAME    BAY,   AND    WHITE 

BAY. 

London,  II th  Ajml,  1865. 

Sir, — In  accordance  with  an  arrangement  made  by  youi'self 
with  the  Government  of  Nowfoundlan<l,  by  which  I  was  selected 
to  make  a  geological  investigation  of  that  province,  I  left  Montreal, 
accompanied  by  Mr.  H.  H.  Beckett  as  an  assistant,  on  the  18th 
May  last,  and  reached  St.  John's,  Newfoundland,  on  the  Slst  of 
the  same  month,  when  I  immediately  placed  myself  in  com- 
munication with  the  Hon.  H.  \V.  Hovles,  Attomev-General,  to 
receive  final  instructions. 

It  being  your  desire  that  the  great  northern  peninsula  of  the 
island,  where  most  of  the  sea-coast  is  well  exposed,  should  be 
examined  as  a  commencement  of  the  investigation,  the  Provincial 
Government  were  pleased,  on  my  recommendation,  to  charter 
a  scthooner  of  27  tons  burden,  called  the  A,  M,  W.,  of  Harbour 
Grace,  with  a  crew  consisting  of  a  pilot  commanding,  and  four 
seamen  for  the  service.  It  was  not,  however,  until  tlie  22nd  June 
that  the  vessel  was  refitted,  and  ready  for  sea ;  and  during  the 
interval,  I  employed  my  time  in  partially  examining  that  portion 
of  the  peninsula  of  Avalon  lying  between  St.  John's  and  Topsail 
Head  in  Conception  Bay. 

We  finally  left  St.  John's  upon  the  23rd  June,  and  reached 
Twillingate,  a  port  of  some  importance  near  the  entrance  to  the 
Bay  of  Exploits,  on  the  27th  of  the  same  month,  having  been 
much  detained  on  the  voyage  by  fog  and  stormy  weather.  On  the 
30th  June  we  reached  Little  Bav,  where  the  examination  was 
begun  in  earnest,  at  Terra  Nova  mine,  and  where  advantage  was 
taken  of  the  opportunity  to  explore  the  coast  and  portions  of  the 
interior  between  that  bay  and  Ming's  Bight.  After  leaving  Little 
Bay,  we  proceeded  to  examine  the  northern  peninsula,  making 
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excursions  into  the  interior  on  every  convenient  occasion ;  and  by 
the  time  this  part  of  the  work  was  accomplished,  the  season  had 
advanced  to  the  3rd  of  October,  after  which  we  repaired  to 
Twillingate  to  refit  the  vessel.  Finally,  a  rather  hurried  excursion 
was  made  to  Hall's  Bay ;  and  the  Indian  Brook,  a  large  stream 
which  falls  into  that  bay,  was  ascended  for  a  considerable  distance, 
after  which  we  sailed  for  St.  John's,  and  reached  that  port  on  the 
3rd  of  November. 

Sequence  and  Distribution  of  the  Bocks  op  the  gbeat 

Northern  Peninsula. 

The  rock  masses  observed  in  the  great  northern  peninsula  are 
recognised  as  belonging  to  the  following  geological  divisions, 
which  are  given  in  ascending  order : — 

1.  Lauren tian. 

3.  Quebec  grx,up,  I  ^^^  Silunan. 

4.  Upper  Silurian. 

5.  Devonian. 

1.  LaurerUian  System. 

The  rocks  classed  under  this  head  occupy  upwards  of  50 
miles  of  the  eastern  coast  of  the  northern  peninsula,  extending 
from  Little  Coney  Arm,  in  White  Bay,  to  within  a  few  miles  of 
Canada  Bay.  About  four  miles  to  the  southward  of  the  entrance 
to  this  bay,  they  strike  into  the  land,  and  keeping  to  the  westward 
of  the  bay,  and  of  the  Clouds  Mountains,  which  are  intermediate, 
they  run  a  northerly  coui*se.  The  most  northern  exposure  of  them 
which  was  seen,  occurred  between  three  and  four  miles  west  of  the 
Ijong  Arm  of  Canada  Bay,  on  a  brook  joining  the  arm,  towards  the 
upper  end.  Here  the  strike  still  continues  northward ;  but  there 
is  little  doubt  that  the  limit  of  the  series,  beyond  this,  will  soon 
turn  gradually  westward,  to  join  the  most  northern  position,  where 
Mr.  Eichardson  observed  the  hills  composed  of  it  on  his  visit  to 
the  western  side  of  the  peninsula  in  1862. 

In  an  exposure  of  the  series  met  with  a  little  more  than  two 
miles  up  Salt  Water  Pond  Brook,  the  rock,  which  is  of  a  reddish 
colour,  is  fine  grained,  and  is  composed  chiefly  of  flesh-red  orthoclase 
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feldspar,  with  white  quartz  and  brown  or  black  mica.  It  is  inter- 
stratified  with  layers  consisting  chiefly  of  fine  black  mica  with  grains 
of  white  quartz  ;  and  by  these  black  bands  it  was  easy  to  observe 
that  the  dip  was  to  the  eastward.  In  the  two  brooks  which  haye 
been  mentioned,  there  were  no  great  exposures  of  the  gneiss,  bat 
the  loose  blocks  observed  in  the  beds  of  the  streams,  and  on  the 
banks  on  each  side,  derived  probably  from  the  formation  not  far 
off,  made  it  evident  that  what  is  given  above  is  the  general 
character  of  the  gneiss  in  this  part.  Many  blocks  of  greenstone 
were  associated  with  those  of  gneiss,  and  on  Salt  Water  Pond 
Brook,  dykes  of  a  similar  description  were  seen  intersecting  the 
gneiss. 

In  Hooping  Harbour  the  general  mass  of  rock  is  gneiss  ;  but 
at  the  mouth  of  the  brook,  which  flows  in  at  the  head  of  the  north- 
east cove  of  the  harbour,  there  are  heavy  bands  of  what  cannot  be 
distinguished  from  granite,  some  parts  of  them  reddish  and  others 
grey,  according  to  the  colour  of  the  feldspar,  which  is  sometimes 
in  large  tabular  crystals,  the  quartz  being  whitish  and  in  fine 
grains,  while  the  mica  is  usually  black  and  in  small  scales.  On 
the  east  side  of  the  cove  these  bauds  of  granite  alternate  very 
regularly  with  thick  beds  of  coarse  black  mica-slate,  clearly  show- 
ing the  stratified  character  of  the  mass,  and  giving  a  dip  of 
8.  88^  E.  <  30°.  Farther  south,  but  on  the  same  side  of  the 
harbour,  there  is  a  great  amount  of  milk-white  gneiss,  deriving  its 
colour  from  opaque  white  orthoclase  feldspar  and  white  translucent 
quartz,  but  having  well-defined  marks  of  stratification,  in  darker 
and  lighter  grey  parallel  streaks,  deriving  their  colour  from  the 
presence  of  more  or  less  black  mica.  At  the  head  of  the  western 
cove,  or  arm  of  the  harbour,  there  is  a  great  mass  of  a  somewhat 
coarse  flesh-red  granite,  in  which  no  stratification  could  be  made 
out,  but  it  was  overlaid  by  finely  laminated  beds  of  gneiss,  and 
those  upon  the  north  shore  of  the  cove  appeared  to  be  nearly 
horizontal.  The  cliffs  on  each  side  of  the  western  arm,  which 
rise  almost  perpendicularly  to  the  height  of  between  650  and  700 
feet,  are  all  of  gneiss,  with  bands  of  mica-slate,  large  tabular 
crystals  of  flesh-red  feldspar  being  often  observed  in  the  strata. 
The  dip  at  the  head  of  the  western  arm  is  S.  80°  E.  <  25°  but 
there  are  numerous  undulations  and  contortions  which  render  it 
difficult  to  establish  an  average.    In  these  cliffs,  and  generally  in 
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the  harbour,  the  gneiss  is  cut  by  many  fine-grained  greenstone 
dykes,  some  of  which  are  of  great  thickness.  One  of  them,  on  the 
east  side  of  the  harbour,  measured  130  feet  across.  These  dykes 
appear  generally  to  be  about  parallel  to  one  another,  their  course 
being  N.  54°  E.  and  8.  54°  W.  Small  veins  of  pegmatite,  consist- 
ir]g  of  flesh-red  orthoclase  feldspar  with  some  grains  of  quartz,  are 
abundant  in  some  places.  At  the  extremity  of  the  cape,  on  the 
east  side  of  the  entrance  to  Hooping  Harbour,  copper  pyrites  was 
observed  disseminated  in  a  small  mass  of  quartz,  constituting  a 
nest  in  the  white  gneiss  of  that  part  No  visible  vein  was  con- 
nected with  the  mass,  and  it  is  only  worthy  of  remark  as  showing 
that  the  rock  is  not  destitute  of  this  ore,  which  may  possibly 
be  found  in  larger  quantity  in  some  other  place  in  the  neigh- 
bourhood. 

Between  Hooping  Harbour  and  Bay  Fourchette  the  rocks 
seem  to  be  all  very  much  of  the  same  character  as  those  above 
described ;  but  the  strata  composing  the  cliffs  between  this  bay, 
and  the  banks  on  either  side  of  the  stream  which  falls  in  at  its 
western  extremity,  appear  to  be  less  red  in  colour  than  those 
farther  north,  and  the  contortions  which  they  show  are  more 
numerous.  The  highest  point  seen  from  the  anchorage  on  the 
north  side  of  the  bay,  rose  up  almost  vertically  from  the  water's 
edge  to  the  height  of  904  feet. 

The  gneiss  at  Qrandevache  is  very  much  like  that  at  Bay 
Fourchette.  In  some  beds  it  is  red  and  in  others  grey.  It  is  in 
general  fine  grained,  and  frequent  layers  of  whitish  quartzite  and 
black  mica-slate  are  interstratified  in  it.  The  strata  are  cut  by 
dykes  of  fine-grained  greenstone ;  numerous  veins  of  pinkish  feld- 
spar reticulate  through  the  rocks,  intersecting  both  the  strata  and 
the  dykes,  and  cracks  and  joints  in  the  rocks  are  frequently  lined 
with  a  pellicle  of  specular  iron  ore.  The  prevailing  dip  of  the 
strata  is  here  about  S.  70°  E.  <  40°-50°. 

Gk>ing  southward,  the  limit  of  the  Laurentian  gneiss  enters 
upon  the  land  in  a  small  bay  about  2^  miles  south  of  Devil's 
Cove,  on  the  east  side  of  White  Bay ;  and  between  this  recess  and 
Little  Coney  Arm,  a  narrow  strip  of  the  succeeding  formation 
separates  it  from  the  water.  It  is  about  a  quarter  of  a  mile  from 
the  water,  at  the  head  of  Little  Coney  Arm,  where  the  gneiss  is 
red  in  colour,  and  rather  coarae  in  grain.     It  is  interstratified  with 
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bands  of  black  mica-slate,  and  a  considerable  mass  of  the  latter 
rock,  perhaps  500  feet  in  thickness,  forms  the  eastern  limit  of  the 
exposure.  In  the  cliflFs,  a  little  back  from  the  extremity  of  tho 
arm,  the  strata  are  contorted,  but  the  general  dip  of  the  gneiss  is 
here  nearly  vertical,  the  strike  being  about  north  and  south.  At 
the  mouth  of  a  small  brook,  however,  in  the  south-west  comer  of 
the  arm,  there   are  some  beds  of  dark  grey  gneiss,  which  dip 

S.  46°  E.  <  55^ 

From  Little  Coney  Arm  the  limit  of  the  Laurentian  gneiss 
pursues  a  somewhat  sinuous  course  southward,  and  the  last 
exposures  of  it  visited  were  met  with  about  five  miles  westward 
of  Gold  Cove,  near  the  upper  end  of  White  Bay.  Here  the 
gneiss  is  of  a  dark  grey  colour,  and  its  constituents  are  greyish 
orthoclase  feldspar  and  greyish  quartz,  with  black  hornblende 
and  dark  brown  mica,  usually  in  very  minute  scales.  The  strata 
are  a  good  deal  corrugated,  and  white  quartz  veins  are  numerous, 
some  of  them  running  in  the  strike  of  the  rock,  and  others  some- 
what oblique  to  it,  while  the  strata  are  intersected  by  many  dykes 
of  dark  grey  fine-grained  greenstone.  The  general  trend  of  the 
strata  and  of  the  hill  ranges  is  here  about  south  by  west. 

From  this  spot  to  that  at  which  Mr.  Richardson  left  the 
Liaurentian  gneiss,  in  tracing  its  limit  south-eastward  near  Bonne 
Bay,  the  distance  in  a  straight  line,  a  little  south  of  west,  is  about 
30  miles.  It  is  extremely  probable  that  the  same  rock  composes 
the  country  the  whole  way ;  but  where  the  opposite  sides  of  this 
Laurentian  mass,  which  forms  the  backbone  of  the  northern 
peninsula,  will  ultimately  join,  in  their  trend  southward,  can  only 
be  determined  by  future  exploration. 

The  rocks  which  have  thus  been  described  are  considered 
Laurentian,  not  merely  from  the  lithological  resemblance  which 
they  bear  to  the  strata  of  that  system  in  various  parts  of  Canada 
but  also  from  the  relation  they  are  seen  to  have  to  the  Lower 
Silurian  strata,  which  unconformably  cover  them  in  the  northern 
part  of  the  peninsula.  They  there  present  an  exact  analogy  with 
the  conditions  of  the  masses  seen  on  the  north  side  of  the  Strait  of 
Belleisle,  the  gneiss  of  which  is  distant  from  the  nearest  part  of 
that  of  Newfoundland  not  more  than  40  miles,  while  it  is  unin- 
terruptedly connected  with  the  great  continental  spread  of  the 
system  in  Canada.     In  Canada  the  Laurentian  gneiss  is  in  some 
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parts  interstratified  with  enormous  bands  of  crystalline  limestone, 
and  it  is  usually  in  these,  or  in  the  vicinity  of  them,  that  are  met 
with  the  Laurentian  minerals  of  economic  importance;  while  the 
valleys  that  are  underlaid  by  the  limestones  often  give  a  consider- 
able amount  of  surface  capable  of  settlement.  These  economic 
minerals  are  the  magnetic  and  specular  ores  of  iron,  the  ores  of 
lead  and  of  copper,  apatite  or  phosphate  of  lime,  mica,  and  graphite 
or  plumbago.  None  of  these  bands  of  crystalline  limestone  have 
yet  been  met  with  among  the  gneiss  of  the  northern  peninsula ; 
but  as  it  is  only  the  rim  of  the  3000  square  miles  of  it  there  spread 
out,  which  has  thus  far  been  examined,  the  calcareous  bands  may 
vet  be  found  in  the  interior,  should  the  examination  at  some 
future  time  be  carried  into  greater  detail.  It  will  be  seen  by  the 
description  already  given,  that  the  only  traces  observed  of  any  of 
the  economic  substances  mentioned,  were  thin  leaf-like  veins  of 
specular  iron  ore  in  Grandevache  Bay,  and  a  nest  of  copper  pyrites 
at  Hooping  Harbour. 

2.  Potsdam  Oroup. 

Immediately  east  of  the  Laurentian  gneiss,  in  the  neighbour- 
hood of  Canada  Bay,  the  Clouds  Mountains  rise  to  a  greater  height 
than  any  part  of  the  country  for  many  miles  around,  and  their  bold 
and  fantastic  outline  forms  a  picturesque  and  conspicuous  feature, 
readily  recognisable  for  a  great  distance.  Three  of  the  highest 
summits,  on  all  of  which  the  compass  was  aflfected  by  great  local 
attraction,  were  found  by  triangulation  to  be  1 173,  944,  and  920 
feet  above  the  level  of  the  sea.  The  first  of  these,  called  the 
Capped  Mountain,  is  on  the  north  side  of  Salt  Water  Pond  Brook, 
and  the  other  two  on  the  south.  The  rocks  composing  these  hills 
consist,  at  the  base,  of  a  great  thickness  of  dark  grey  slates,  not 
very  well  seen,  but  probably  amounting  to  1500  feet.  These  are 
followed  by  dark  grey,  and  occasionally  drab-coloured  slates,  with 
many  interstratified  conglomerate  beds,  not  in  general  exceeding 
six  inches  in  thickness,  holding  small  quartz  pebbles  in  the  same 
slaty  base.  This  mass,  which  may  attain  a  thickness  of  about 
500  feet,  is  surmounted  by  about  40  feet  of  a  dark  purplish-grey 
diorite,  apparently  of  an  amygdaloidal  character,  containing 
nodules    and  numerous  small  masses  of  impure  epidote,   and 
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jaspery  peroxyd  of  iron,  and  is  cut  in  many  places  by  thin  leaf- 
like veins  of  the  same  jaspery  ore.  The  upper  bed  of  this  mass 
of  strata,  thns  amounting  to  about  2000  feet,  which  we  may 
designate  as  Division  A,  is  seen  at  the  summit  of  the  more 
northern  of  the  two  hills  which  are  south  of  Salt  Pond  Brook, 
from  which  the  diorite  slopes  with  the  geographical  surface,  at  an 
angle  of  about  fourteen  degrees,  towards  Canada  Bay.  The  margin 
of  the  bay,  however,  from  the  point  north  of  Weymouth  Cove  to 
Hell  Mouth,  a  disttmce  of  about  six  miles,  is  composed  of  over- 
lying rocks ;  while  for  six  miles  farther,  to  the  Gk)uffre,  it  consists 
of  those  of  the  Clouds  Mountain  range.  Between  the  Gouffre 
and  Canada  Harbour,  the  coast  is  again  composed  of  the  overlying 
rocks. 

In  the  bed  of  Salt  Water  Pond  Brook,  at  their  junction  with 
the  Laurentian  gneiss,  the  strata  of  the  Clouds  ]\Iountain  range 
are  vertical ;  farther  removed  from  the  gneiss,  but  somewhat  to 
the  north-west  of  the  brook,  they  are  highly  tilted,  with  an  inclina- 
tion to  the  north-eastward ;  but  descending  the  brook  to  within 
less  than  a  mile  from  its  mouth,  the  beds  gradually  present  a 
moderate  degree  of  regularity  with  a  dip  N.  26°  W.  <  18^. 
Between  this  and  the  pond,  there  is  an  interval  of  concealment,  of 
about  three-quarters  of  a  mile,  which  is  succeeded  by  exposures 
of  higher  rocks  aroimd  the  pond,  and  at  the  entrance  to  Long  Arm. 
From  these  exposures,  the  following  ascending  series  of  deposits  is 
gathered,  the  base  being  at  the  mouth  of  the  brook,  and  the 
summit  at  the  point  on  the  north  side  of  the  entrance  to  Long 
Arm.     These  rocks  we  may  designate  as  Division  B. 

Feet. 

1.  Yellowish  and  grey  argillaceous   and   somewhat    micaceous 

slate,  and  grey  compact  limestone,  having  a  conchoidal 
fracture,  interstratified  with  one  another  towards  the  middle, 
in  beds  of  from  2  to  3  feet,  with  white  and  yellowish 
sandstone  or  quartzite  in  thin  beds  towards  the  top     ..      ..     300 

2.  Blue  limestone,  having  a  conchoidal  fracture,  in  beds  of  from 

5  to  10  inches,  with  a  1-foot  bed  of  reddish  variegated  lime- 
stone towanis  the  middle,  almost  made  up  of  fragments  of 
trilobites ;  among  them  Olendlus  Vermontanus  (Hall)  occurs, 
and  weathered  surfaces  of  other  calcareous  beds  in  some  parts 
show  the  remains  of  fucoids 400 

3.  Black  and  grey  slate,  in  bands  of  from  15  to  20  feet,  inter- 

stratified with  beds  of  white  sandstone,  of  from  5  to  7  inches 
thick,  and  of  pale  grey  arenaceous  limestone,  weathering 
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Feot. 
yellowish,  and  probably  doloroitic,  in  beds  of  from  5  to  10 

inches  thick  near  the  base;  the  exposed  surfaces  of  some  of 
the  calcareous  beds  are  covered  with  small  reddish  nodules, 
which  probably  replace  organic  remains.  These  were  ob- 
served at  the  entrance  of  Salt  Water  Pond    53 

4.  Black  or  dark  grey  slates,  many  bands  of  them  hard  and 

silicious,  interstratified  with  beds  of  quartzite.  Some  of  the 
slates  contain  many  specimens  of  a  Lingvla,  which  appears, 
according  to  Mr.  Billings,  to  be  a  new  species,  but  allied  to 
L,  prima  {juOur^A) 300 

5.  Blue  and  grey  limestone  in  beds  of  18  inches  and  2  feet        ..     100 

1163 

The  locality  in  which  OleneUus  Vermonianus  was  observed  was 
at  the  entrance  to  Long  Arm  ;  and  the  presence  of  this  trilobite 
in  deposit  3,  with  a  brachic^pod  so  Dearly  allied  to  Linffula  prima 
in  4,  leaves  little  doubt  that  the  strata  in  the  above  section  belong 
to  the  Potsdam  group,  of  which  the  trilobite  is  peculiarly  cha- 
racteristic, both  on  the  west  side  of  the  gneiss  in  Kewfoundland, 
and  on  the  north  side  of  the  Strait  of  Belleisle.  Although  the 
strata  of  the  Clouds  Mountain  range  were  nowhere  seen  in  imme- 
diate contact  with  this  recognised  part  of  the  Potsdam  group,  yet 
as  they  apparently  plunge  beneath  it,  without  any  observed  reason 
to  suppose  a  want  of  conformity,  they  will  both  for  the  present  be 
classed  together. 

The  strata  of  the  above  section,  in  their  strike  south-eastward, 
come  against  those  of  the  two  hills  south  of  Salt  Water  Pond 
Brook,  belonging  to  the  Clouds  Mountain  range,  while  the  strata 
of  the  Capped  Mountain  run  against  the  Laurentian  gneiss.  By 
this  it  is  evident  that  there  is  here,  on  the  south-east  side  of  the 
valley  of  Salt  Water  Pond  Brook,  a  great  fault,  throwing  the 
measures  up  on  the  eastward  side.  The  course  of  this  fault  is 
N.  53^  E.,  and  S.  53°  W.  The  horizontal  displacement  produced 
by  it  appears  to  be  between  two  and  three  miles,  but  the  data  are 
not  sufficient  to  enable  me  to  state  with  exactness  the  vertical 
amount.  This  upthrow  carries  a  portion  of  the  strata  of  division 
B  to  the  point  between  Long  Arm  and  Weymouth  Cove ;  and  the 
rocks  already  alluded  to  as  forming  the  coast  from  this  point  to 
Hell  Mouth,  and  from  the  Gouffre  to  Canada  Harbour,  belong  to 
them.  At  Beaver  Cove,  which  is  intermediate  between  Weymouth 
Cove  and  Hell  Mouth,  the  strata  consist  of  sandstones  or  quartzites, 
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surmounted  by  dark  grey  somewhat  calcareous  slates,  with  a  dip 
8.  20^  E.  <  22°-33°,  probably  corresponding  with  the  upper  part 
of  B,3.  The  loDg  point  on  the  east  side  of  Gouffre  Cove  is  com- 
posed of  limestones,  pale  grey  at  the  bottom  and  white  at  the  top, 
exposed  for  about  100  paces  across  the  measurcj*,  in  a  cliff  of  from 
100  to  120  feet  higli.  In  this,  the  strata  dip  at  various  high 
angles,  presenting  many  corrugations,  which  render  it  difficult  to 
determine  the  exact  thicknea'',  but  it  probably  exceeds  200  feet. 
These  limestones  are  supposed  to  bo  equivalent  to  those  of  B,5, 
with  an  additional  thickness,  and  they  are  underlaid  by  a  mass  of 
disturbed  and  corrugated  slates,  which  would  occupy  the  horizon 
of  B,4.  Similar  rocks  appear  to  form  the  promontory  on  the  west 
side  of  Canada  Harbour.  The  limestones  seem  to  be  about  the 
same  thickness;  and  the  upper  part  of  them,  being  pure  white 
and  fine  grained,  and  capable  of  receiving  a  high  polish,  would 
afford  a  considerable  amount  of  good  material  for  ornamental 
marble. 

At  the  head  of  Cana'la  Harbour,  these  white  limestones  are 
brought  abruptly  against  slates,  with  quartzites  and  diorites, 
belonging  to  a  higher  formation,  by  a  great  downthrow  fault, 
running  S.  31°  W.  The  position  of  the  fault  is  marked  by  the 
occurrence  of  several  caverns  in  the  limestone,  from  one  of  which 
there  issues  a  beautiful  stream  of  clear  cold  water.  This  fault, 
crossing  the  entrance  to  Canada  Bay,  strikes  into  a  small  cove,  on 
the  inside  of  the  point  separating  Bide  Arm  from  the  Atlantic. 
Its  effect  upon  the  strata  carries  the  strike  parallel  with  it,  and  on 
the  inside  of  the  point  they  are  exposed  in  a  highly  disturbed 
condition,  and  divided  from  the  slates  and  diorites  of  the  higher 
rock  by  a  narrow  belt  of  bog  or  low  springy  land,  which  marks 
the  position  of  the  fault.  The  fault  here  appears  to  run  N.  19°  E., 
keeping  a  little  inland  from  the  eastern  shore  of  Bide  Arm,  and 
nearly  parallel  with  it  towards  the  northern  extremity  of  the  arm. 
The  exposures  on  Eagle  Island,  which  is  immediately  west  of  the 
point  separating  Bide  Arm  from  the  Atlantic,  consist,  on  the  west 
side,  of  the  slates  of  B,4,  and  on  the  east,  of  the  pale  grey  and 
white  limestones  of  B,5.  The  dip  on  the  island  is  about  S.  76°  E. 
<  25°-32^,  and  the  whole  of  the  strata,  together  with  the  lime- 
stones in  the  channel,  up  to  the  fault,  have  an  estimated  thickness 
of  1300  feet ;  of  this  about  400  feet  would  belong  to  the  slates, 
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and  about  900  feet  to  the  pale  grey  and  white  limestones,  which 
is  probably  their  total  volume.  As  in  the  case  of  the  limestones 
of  Canada  Harbour,  of  which  they  are  evidently  a  continuation, 
with  additional  thickness,  some  of  the  beds  are  very  white  and 
compact,  and  would  afford  material  available  as  ornamental 
marble ;  but  the  rock  has  a  prevailing  pale  bluish  tinge,  and  it  is 
frequently  streaked  and  spotted  with  pale  blue  and  pale  rose-red, 
which  would  probably  be  found  an  objection  to  its  use  in  the 
higher  works  of  art. 

On  leaving  the  north  end  of  Eagle  Island,  tl)e  strike  appears 
to  make  a  sudden  sweep  to  the  north-westvvard  ;  and  at  the  point 
of  the  peninsula  which  divides  Bide  Arm  from  the  main  body  of 
Canada  Bay,  a  series  of  calcareous  strata  is  exposed,  which  are 
considered  an  addition  to  the  measures  already  given,  and  may  be 
designated  Division  C.    In  ascending  order  they  are  as  follows : — 

Feet. 

1.  Bluish-grey,  white- weathering  compact  limestone,  in  a  few 

beds  of  2  and  3  feet,  showing  fine  lines  of  lamination  on 
the  outcropping  edges ;  the  rock  is  penetrated  by  vertical 
forms  resembling  ScolithuSy  and  on  weathered  surfaces  there 
are  scattered  forms  which  appear  to  be  obscure  remains  of 
fucoids       7 

2.  Pale   grey  limestone   in   two   massive  beds,   penetrated    by 

numerous  forms  resembling  ScoUthus,  The  rock  has  a 
conchoidal  fracture,  and  is  probably  suited  for  marble ..      ..       5 

3.  Pale  blue  hard  limestone,  presenting  occasional  obscure  remains 

of  fucoids  on  w^eathered  surfaces     1 

4.  Pale  grey  white-weathering  limestone,  in  two  massive  beds, 

showing  vertical  cleavage  lines       8 

5.  Dark    blue    netirly  black   limestone,   which    weathers    very 

white;  it  is  penetrated  by  vertical  forms,  supposed  to  be 
Scclithus;  the  weathered  surfaces  of  beds  are  covered  with 
brown  or  reddish  patches,  sup^Ktsed  to  be  remains  of  fucoid 
or  corals 6 

6.  Grey  limestone  filled  with  silicified  sub-globular  forms,  sup- 

posed to  be  organic  remains     1 

7.  Bluish-grey  compact  limestone,  in  beds  of  from  1  to  2  feet 

thick,  with  scattered  forms  on  weathered  surfaces,  supposed 
to  be  the  remains  of  fucoids 11 

8.  Brownish  impure  limestone,  not  well  exposed 2L 

9.  Bluish  hard   limestone  with  a  conchoidal   fracture,  in  beds 

varying  from  1  to  4  inches  in  thickness 18 

10.  Pale  bluish  limestone  in  alternating  thick  and  thin  beds, 
varying  from  1  foot  to  an  inch.  This  forms  the  crest  of  a 
bold  cliff  facing  the  sea ^ 
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Feet. 

11.  Blue  white- weathering  limestones  in  two  massive  beds  ..      ..       6 

12.  Bluish-grey  brown-weathering  slates,  interstratified  with  beds 

of  bluish  limestones,  varying  in  thickness  from  10  to  15  inches, 
the  weathered  surfaces  of  which  are  sometimes  covered  with 
obscure  organic  forms,  supposed  to  be  fucoids        66 

13.  Bluish-grey  white- weathering  limestone  in  one  massive  bed  ..     10 

14.  Dark   brown  slates,  and  bluish  and  whitish  limestones,  in 

alternating  beds ;  the  uppermost  bed  of  limestone  weathers 

to  a  straw-yellow,  and  is  probably  dolomitic 50 

15.  Blue  and  dark  grey  massive  limestones  interstratified  with 

brown  slates  in  equal  quantities,  the  whole  mnss  forming  an 
undulating  surface  in  the  interior  of  the  country.  The  lime- 
stone, at  the  summit,  holds  numerous  nodules  of  black  chert, 
weathering  yellowish,  which  are  arranged  in  layers  parallel 
with  the  strati6cation       660 

900 

At  the  base  of  the  cliff,  where  the  section  commences,  the  dip 
is  S.  44°  E.  <  26°,  and  at  the  top  of  the  outer  crest  it  is  S.  44°  E. 
<  34°;  but  in  Bide  Arm,  some  distance  from  the  point  of  the 
peninsula,  the  inclination  is  irregular  and  sometimes  approaches 
verticality,  and  the  thickness  of  the  latter  part  of  the  section  may 
be  understated. 

Nearly  the  whole  of  the  peninsula  between  Bide  Arm  and  the 
main  body  of  Canada  Bay  is  composed  of  the  rocks  of  this  division. 
The  cherty  limestone  at  the  top  is  seen  towards  the  extremity  of 
the  arm,  on  the  west  side,  where  the  dip  is  S.  73°  E.  <  85° ;  while 
the  rocks  at  the  base  of  the  division  strike  along  the  west  side 
of  the  peninsula,  gradually  turning  more  north,  and  leaving 
room  for  a  part  of  the  white  limestones  of  the  previous  division 
at  two  points  on  the  coast  included  in  the  first  three  miles. 
The  strike  is  nearly  due  north  beyond  this,  for  five  miles,  thence 
turning  gradually  more  eastward  towards  the  Salt  Water  Pond 
fault 

Following  the  formation  northward  from  the  section  of  Salt 
Water  Pond,  both  sides  of  Long  Arm  seem  to  be  composed  of  the 
Division  B.  In  the  beds  of  the  brook  flowing  in  near  the  upper 
end,  on  the  west  side,  are  seen  the  fucoidal  limestones  of  B,4,  and 
at  the  mouth  of  the  brook  there  occur  the  limestones, '  whose 
surfaces  are  covered  with  the  reddish  nodules  characterising  the 
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base  of  B,5.  The  formation  was  not  traced  into  the  country 
northward  from  this,  and  nothing  of  it  was  seen  in  Hare  Bay, 
though  it  is  probable  that  the  upper  part  of  it  approaches  the 
coast  somewhere  near  to  West  Brook,  in  the  south-western  part  of 
tlie  bay. 

The  total  thickness  of  the  Potsdam  group,  as  far  as  collected 
from  the  examination  of  Canada  Bay,  appears  to  be  as  follows : — 

Feet. 

A.  Clouds    Mountain    bluish-grey  slates,  conglomerates,    and 

diorite       2500 

B.  Salt  Water  Pond  bluish-grey,  black,  blue,  reddish  and  white 

limestones,  yellowish -grey  and  black  slates,  and  grey  and 
white  sandstones,  in  some  parts  holding  Olenellua  Ver' 
montanuSf  LingtUa,  Scolithusy  Bud  (ucoids        2000 

C.  Light  and  dark  blue  limestones,  and  brown  slates  with  cherty 

limestone  at  the  top      ..      .. 900 

5400 

Between  the  cliff  showing  the  cherty  limestones  in  Bide  Arm, 
and  the  recognised  strata  of  the  succeeding  formation,  there  is  a 
depression  which  appears  to  run  all  the  way  to  North-east  Arm. 
The  rocks  under  this  are  concealed,  and  may  add  something  to 
the  volume  of  the  Potsdam  group. 

In  the  neighbourhood  of  Salt  Water  Pond,  the  strata  of  the 
Clouds  Mountain  range  have  a  direct  breadth  of  nearly  three  miles, 
but  at  the  GoufFre  the  breadth  is  not  more  than  about  three-quarters 
of  a  mile.  Whether  this  is  to  be  wholly  attributed  to  an  increase 
of  the  dip,  or  whether  it  may  be  partly  due  to  a  thinning  of  the 
mass,  is  not  quite  certain.  But  in  the  next  exposures  southward, 
in  which  strata  belonging  to  the  Potsdam  occur,  the  Clouds 
Mountain  beds  cannot  be  recognised  with  any  degree  of  certainty. 
The  localities  of  these  exposures  are  at  Great  and  Little  Coney 
Arms.  It  has  already  been  mentioned  that  the  Laurentian  gneiss, 
back  from  the  extremity  of  Little  Coney  Arm,  terminates  in  a 
considerable  mass  of  black  mica-slate.  Between  this  and  the 
succeeding  exposure  of  rock,  there  occurs  an  interval  of  conceal- 
ment, in  which  a  depression  runs  in  the  strike,  both  northward 
and  southward  from  the  arm,  forming  on  the  south  side  the  valley 
of  a  small  stream.    On  the  east  side  of  the  depression  there  is  seen 
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another  series  of  rocks,  of  which  the  following  is  an  ascending 
section : — 

Feet. 

1.  Pale  bluish-groy  mica-slates  with  yellowish-brown  iron  stains, 

softer  and  more  finely  laminated  than  those  of  the  Lauren- 
tian  series,  and  more  uniform  both  in  colour  and  texture  . .     300 

2.  Pale    bluish-grey    iron-stained    mica-slates,    iuterstratified 

with  bluish  and  blackish  compact  limestones,  in  beds  of 
from  1  to  3  inches  thick,  and  occurring  at  intervals  of  from 
2  to  4  feet  or  more  . .      430 

3.  Blue  limestone  in  beds  varying  from  10  to  15  inches    ..      ..       50 

4.  Blue  and  grey   compact  limestone   in   beds   varying   from 

8  inches  to  2  feet  in  thickness,  with  forms  on  weathered 
surfaces,  supposed  to  be  fucoids 30 

5.  Measures  concealed 70 

6.  Pale  grey  black- weathering  limestone  in  beds  of  from  1  to 

2  feet,  with  cleavage  joints  in  two  directions,  giving  a 
brecciated  aspect  to  the  rock 110 

7.  Pale  grey  black-weathering  compact  limestone  in  beds  of  from 

4  to  6  feet  thick      GO 

8.  Cream-white  compact  limestone,  with  a  conchoidal  fracture, 

in  a  single  bed,  probably  fit  for  the  purposes  of  marble      ..         G 

9.  Pale  blue  drab-weathering  limestone  in  beds  of  3  or  4  inches 

thick,  seiiarated  by  thin  layers  of  greyish-drab  slate  ..      ..       15 

10.  White,  very  fine  grained,  compact  limestone,  with  a  conchoidal 

fracture,  in  a  single  bed,  with  vertical  cleavage  joints  run- 
ning at  right  angles  to  the  strike  15 

11.  White  compact  limestone,  with  a  conchoidal  fracture,  in  beds 

of  from  2  to  3  feet,  separated  by  thin  layers  of  calcareous 
slate ;  the  rock  is  probably  fit  for  the  purposes  of  marble ..       35 

12.  Brown  slates  with  iuterstratified  white  and  yellowish  fine- 

grained compact  limestones,  in  beds  of  from  12  to  18  inches 
thick,  with  a  2-feet  band  of  darker,  softer,  and  more  finely 
laminated  slate  at  the  top      75 

13.  Greyish-drab  micacto-calcareous   slates,  interstratified   with 

pale  blue  and  grey  and  whitish  comjact  limestone,  in  beds 

of  2  feet  thick  and  upwards 75 

14.  Blue  com i^act  limestone  in  a  single  bed 15 

15.  Pale  grey  fine-grained  compact  limestone,  in  beds  of  from 

1  to  3  feet  thick,  parted  by  thin  layers  of  grey  slate  ..      ..     100 
IG.  Pale  grey  black-weathering  fine-grained  limestone,  in  beds  of 
from  1  to  2  feet  in  thickness,  Iwrdered  by  thin  partings  of 
blackish-grey  slate 110 

17.  Greyish  and  bluish  limestone  in  massive  beds,  separated  by 

thin  layers  of  slate 190 

18.  White  compact  hard  limestone,  in  beds  of  from  3  to  5  feet, 

spotted  yellow  from  decomposing  iron  pyrites     90 

177G 
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This  section  is  obtained  from  the  cliffs  on  the  north  side  of 
Little  Coney  Arm,  where  the  dip  is  E.  <  55°-70°,  and  where  it 
extends  across  the  measures  for  a  distance  of  about  750  yards ;  at 
the  eastward  end  of  the  line,  the  strata  turn  up  again,  with  an 
opposite  dip,  forming  a  synclinal ;  the  east  side  of  which  gives  a 
repetition  of  most  of  the  calcareous  part  of  the  section,  before 
reaching  the  point  at  the  entrance  of  the  arm  on  the  north  side. 
A  short  distance  along  the  coast  from  the  corresponding  point  on 
the  opposite  side,  the  strata  are  seen  to  turn  over  again,  forming 
an  anticlinal,  and,  with  an  east  dip,  the  limestones  plunge  under 
the  surface  of  Great  Coney  Arm.  The  character  of  the  limestones 
of  this  section,  and  their  relation  to  the  Laurentian  gneiss,  render 
it  pretty  certain  that  they  are  a  continuation  of  the  calcareous 
rocks  of  Canada  Bay,  and  therefore  belong  to  the  Potsdam  group. 
From  the  axis  of  the  anticlinal  which  has  just  been  mentioned, 
the  water  of  Great  Coney  Arm  is  about  seven-eighths  of  a  mile 
wide,  and  on  the  opposite  side  there  rises  an  escarpment  composed 
of  whitish,  granitoid,  very  quartzose  mica-slates.  These  have  a 
breadth  of  about  a  mile  and  a  quarter,  and  then  sink  beneath 
overlying  unconformable  rocks.  They  present  a  somewhat  uniform 
character  for  their  whole  breadth,  as  seen  at  the  extremity  of 
Coney  Arm  Head.  They  are  somewhat  corrugated,  but  generally 
dip  to  the  eastward  at  a  high  angle.  Supposing  that  the  average 
inclination  of  forty-five  degrees  be  given  them,  and  that  they  are 
repeated  by  undulations,  between  two  and  three  times,  they  would 
have  a  thickness  of  probably  1500  or  2000  feet.  Whether  they 
belong  to  the  Potsdam  group,  it  is  difficult  to  say.  No  rocks  like 
them  have  been  anywhere  found  in  this  group,  and  they  more 
resemble  some  of  the  strata  of  the  metamorphosed  Sillery  series, 
as  seen,  but  not  in  any  such  great  volume,  in  the  eastern  town- 
ships of  Canada.  Should  they  prove  to  be  of  this  series,  then 
the  intermediate  strata  of  the  Quebec  group  might  be  supposed 
to  be  buried  beneath  the  waters  of  Great  Coney  Arm.  But  there 
is  here  scarcely  room  for  them,  and  no  certain  traces  of  them  have 
yet  been  met  with  in  the  run  of  the  measures  farther  south  in  this 
neighbourhood.  It  would  therefore  be  necessary  to  allow  the 
existence  of  a  great  downthrow  fault  to  bring  the  Sillery  series 
into  the  position  occupied  by  these  mica-slates. 

The  mica-slates  gradually  approach  the  limestones  in  their 

0 
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southward  trend,  and  about  a  mile  up  a  considerable  brook,  which 
flows  into  Great  Coney  Arm  at  its  southern  extremity,  the 
distance  between  them  is  about  the  third  of  a  mile.  This  posi- 
tion is  upwards  of  a  mile  west  of  Frenchman's  Goye.  At 
the  extremity  of  Jackson's  Arm,  which  is  2i|^  miles  farther 
south,  the  mica-slates  have  a  breadth  of  about  a  mile,  in  the 
western  half  of  which  they  form  high  ridges  inland,  while  the 
limestones  rise  about  haK  a  mile  farther  in,  on  the  west  side  of 
the  valley  lying  between  them.  These  formations  were  here  left 
trending  southward,  but  they  were  not  met  with  again  in  their 
southern  distribution.  The  limestones  are  supposed  to  accompany 
the  Laurentian  gneiss  in  its  course  west  of  Sop's  Arm,  but  the 
mica-slates  did  not  appear  on  the  coast  at  the  extremity  of  it. 

At  Hauling  Point,  on  the  east  side  of  White  Bay,  there  is  an 
exhibition  of  limestone.  The  colour  of  the  rock  is  for  the  most 
part  white,  but  sometimes  a  pale  rose-red ;  some  parts  of  it  weather 
yellowish,  and  these  are  occasionally  dolomitic.  It  is  coarsely 
crystalline,  and  mica  is  disseminated  through  it ;  and  although 
probably  a  good  material  for  burning  into  quicklime,  it  is  inappli- 
cable to  any  structural  purpose.  The  dip  of  the  rock  is  north- 
westward, and  at  the  lower  part  it  becomes  interstratified  with 
mica-slate.  On  the  east  side  of  a  cove,  inside  of  Hauling  Point, 
which  would  be  beneath  the  previously  mentioned  rock,  a  coarse 
quartzose  granitoid  mica-slate  is  met  with,  and  a  similar  rock 
prevails  along  both  sides  of  the  Western  Arm  up  to  its  extremity, 
a  distance  of  nearly  3  miles  across  the  measures.  Here  strong 
hard  bands  of  micaceous  gneiss  come  in,  bearing  some  resemblance 
to  that  of  the  Laurentian  series;  the  mica-slate  which  overlies 
them,  strongly  resembles  that  of  Coney  Arm  Head.  If  it  be 
supposed  that  the  gneiss  of  the  Western  Arm  is  Laurentian,  it 
would  be  fair  to  infer  that  the  mica-slate  of  Coney  Arm  Head 
must  be  older  than  the  Sillery  series,  and  be  brought  into  place 
by  an  upthrow,  instead  of  a  downthrow  fault.  The  limestone  of 
Hauling  Point,  notwithstanding  its  very  diflferent  crystalline  con- 
dition from  that  of  Great  and  Little  Coney  Arm,  might  then  be 
supposed  to  represent  it ;  and  the  coarse  quartzose  granitoid  mica- 
slate  on  the  opposite  sides  of  White  Bay  to  be  in  the  form  of  a 
trough,  with  the  Potsdam  group  above  it.  It  will  be  necessary, 
however,  that  a  great  deal  more  should  be  ascertained  of  the  rocks 
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to  tlic  eastward  of  White  Bay,  before  such  a  question  can  be  satis* 
factorily  determined. 

3.  Quebec  Oroup. 

Returning  to  Canada  Bay,  we  find  in  the  north-east  comer  of 
Bide  Aim  a  series  of  grey  and  black  limestones,  many  of  them 
weathering  yellow,  and  probably  magnesian.    Between  these  and 
the  cherty  limestone  at  the  top  of  the  previous  formation,  there 
intervenes  the  breadth  of  the  arm ;  and  as  has  been  already  men- 
tioned, a  corresponding  depression,  under  which  the  rocks  are 
concealed,  runs  from  the  north-west  comer  of  Bide  Arm  to  the 
North-east  Arm.    Of  this  arm  the  east  side  is  wholly  covered 
with  boulders ;  a  good  deal  of  the  west  also  is  concealed ;  but  near 
the  mouth  of  the  brook,  at  the  northern  extremity,  there  are  a 
few  exposures  of  limestone,  and  it  is  here  that  the  base  of  the 
previous  formation  would  strike  the  continuation  of  the   groat 
fault  of  Salt  Water  Pond.    On  both  sides  of  the  North-west  Arm, 
but  especially  on  the  west,  there  are  exposures  of  limestone ;  and 
near  the  outlet  of  the  brook,  which  fetlls  into  this  arm  at  its 
northern  extremity,  two  massive  beds  of  the  rock  are  met  with. 
The  lower  one  is  deep  blue,  and  weathers  light  yellow,  being 
probably  magnesian.    It  contains  a  number  of  grey,  blackish- 
weathering,  rudely  subspherical  concretions.    Some  of  them  are 
of  enormous  size.     One  of  them  measures  9  feet  in  diameter, 
and  several  were  observed  measuring  3  feet.     The  upper   bed 
is  of  a  pale  grey  on  fracture,  but  weathers  yellowish  brown,  being 
probably  magnesian.    The  dip  of  these  beds  is  N.  50°  E.  <  10° ; 
and  about  half  a  mile  farther  up  the  stream,  higher  strata  occur, 
consisting  of  about  SO  feet  of  grey  and  white  limestones,  in  beds 
of  from   8  inches  to  3  feet,  some  of  them  weathering  yellow. 
The  exposed  surfaces  of  many  are  covered  with  obscure  remains 
of  fucoids,  and  other  fossils ;  and  among  the  latter  Mr.  Billings 
recognises,  in  addition  to  fragments  of  trilobites  and  orthoceratites, 
Madurea  canulata  (Billings),  M.  speciosa  (B.),  and  M.  Normani  (B.). 
These  fossils  belong  to  the  Galciferous  formation,  which  is  the 
lowest  of  those  that  are  classed  under  the  designation  of  the 
Quebec  group.    It  would  thus  appear  that  the  base  of  the  group 
stretches  from  Bide  Arm  to  the  North-west  Arm,  with  a  north- 
western trend ;   and  it  is  probable  that,  after  running  a  few 

c  2 


20  GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND. 

miles  fietrther  with  this  strike,  it  will  torn  up  northward  for 
Hare  Bay. 

Belvie  Bay,  which  forms  the  south-western  part  of  Hare  Bay, 
has  a  yery  irregularly  indented  coast.  It  presents  many  deep 
coves,  and  many  long  sharp  promontories,  and  it  is  studded  with 
many  islands.  The  exposures  of  rock  are  numerous,  and  a  good 
transverse  section  was  obtained  extending  from  the  neigh- 
bourhood of  the  Southern  Arm,  on  the  west  side  of  the  bay,  to 
Springs  Arm,  which  is  on  the  south  side  of  Hare  Bay  and 
somewhat  behind  the  eastern  b'mit  of  Belvie  Bay,  the  distance 
being  8}  miles.  The  following  appears  to  be  the  series  of 
deposits  which  occur  on  it,  as  gathered  from  the  exposures  on 
each  side  of  the  line,  and  they  are  given  in  ascending  order*  The 
lowest  deposit  of  the  section,  however,  does  not  reach  the  base  of 
the  formation.  How  much  is  wanting  is  uncertain,  but  it  cannot 
be  less  than  some  500  feet. 

Feet. 

1.  Grey  yellow-weathering  limestone,  probably  magnesian,  in 

beds  varying  from  3  inches  to  1  foot,  with  occasional  thin 
partings  of  calcareous  slate ;  on  weathered  surfaces  there 
occur  obscure  remains  of  fucoids,  with  other  fossils       ..      ..     600 

2.  Black  limestone  in  beds  varying  from  6  to  12  inches  in  thick- 

ness, followed  by  dark  grey  yellow-weathering,  and  probably 
magnesian  limestone,  in  beds  of  from  8  inches  to  1  foot, 
separated  by  thin  layers  of  greenish  calcareous  slate,  which 
at  the  summit  become  of  considerable  thickness,  and  are 
interstratified  with  thin  beds  of  dark  grey  yellowish- 
weathering  limestone ;  the  whole  mass  is  terminated  by  a 
bed  of  brownish-black  bituminous  limestone.  The  lime- 
stones are  for  the  most  part  fossiliferous,  and  among  the 
fossils  are  Murchisonia  simulatrix^  Madurea  Normani, 
Piloceraa  Wortheni,  Orthoceras  Allumettense^  and  Bathyurus 
Nero 260 

3.  White  compact  limestone,  with  a  conchoidal  fracture,  in  beds 

varying  from  4  to  8  inches,  aggregations  of  which  alternate 
with  beds  of  pale  grey  somewhat  shaly  limestone,  of  about 
the  same  dimensions.  The  grey  limestones  are  fossiliferous, 
but  the  fossils  are  so  fragmentaiy  that  it  is  difficult  to  deter- 
mine them 580 

4.  Dark  grey  yellow-weathering  limestones,  probably  magnesian, 

in  beds  varying  in  thickness  from  3  to  8  inches,  separated 
from  one  another  by  dark  brownish  yellow- weathering  cal- 
careous shales  in  thicknesses  of  from  6  to  12  inches     ..      ..     180 

5.  Dark  brownish  yellow-weathering  calcareous  shales,  with  thin 

occasional  bands  of  dark  grey  yellow-weathering  limestone . .     260 
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Feet. 

6.  Greenish  calcareous  shales  iaterstratified,  at  considerable  inter- 

vals, with  thin  bands  of  grey  yellow-weathering  limestone, 
exhibiting  occasional  faint  traces  of  fucoids  and  other  fossils, 
among  which  a  Holopea  was  met  with  in  Springs  Arm.  In 
several  parts  of  the  breadth  from  which  this  thickness  is 
calculated,  there  are  intervals  of  oonoealment       ..      ..      ..     600 

7.  Brownish  conglomerate,  holding  pebbles  of  white  quartz,  and 

fragments  of  black  slate  and  bottle-green  diorite.  The  whole  is 
studded  with  cubic  crystals  of  iron  pyrites,  which  cause  the 
exterior  to  present  a  rusty  brown  colour 20 

8.  Black  slates  with  a  cleavage  independent  of  the  bedding,  and 

probably  fit  for  roofing-slates  in  some  parts  of  the  thickness  •  1100 

9.  Tellowish-white  dolcxnite  weathering  brownish-yellow,  in  beds 

varying  from  2  to  3  feet  in  thickness,  separated  by  beds  of 
grey  yellow-weathering  hard  slates,  of  from  3  to  5  inches 
thick.  The  dolomite  is  very  fully  studded  with  cubes  of 
iron  pyrites        200 

8700 

Above  this  there  occurs  a  series  of  interstratified  diorites, 
quartzites,  and  slates,  with  some  bands  of  conglomerate  having 
calcareous  and  other  pebbles.  The  whole  mass  is  very  much 
corrugated ;  it  is  therefore  difficult  to  estimate  its  thickness,  but 
it  probably  does  not  exceed  400  or  600  feet.  On  the  north  side 
of  Hare  Bay,  in  How  Harbour,  a  similar  series  of  altered  rocks  is 
seen,  overlaid  by  a  mountain  mass  of  serpentine.  The  hill  in 
which  the  serpentine  occurs  has  a  vertical  height  of  500  feet 
above  the  sea,  with  a  horizontal  distance  of  half  a  mile  from  the 
outcrop  of  the  base  to  the  axis  of  the  hill,  and  a  dip  towards  the 
axis  of  twenty  degrees :  allowing  for  possible  undulations,  this 
would  give  500  feet  more,  so  that  the  volume  of  the  serpentine 
may  be  1000  feet. 

The  thickness  from  the  base  of  the  group  to  the  summit  of  the 
black  slates  (8)  would  thus  be  about  4000  feet,  and  the  dolomites, 
diorites,  and  serpentine,  1600  or  1700  feet,  making  a  total  volume 
of  5600  feet.  In  the  General  Report  of  the  Geology  of  Canada, 
published  in  1863,  the  Quebec  group  series,  on  the  west  side  of 
the  northern  peninsula,  to  the  summit  of  a  mass  of  black  slates 
holding  compound  graptolites,  to  which  the  black  slates  of  Belvie 
Bay  are  supposed  to  be  equivalent,  is  given  as  about  4000  feet 
thick,  while  the  diorites  and  serpentines  are  estimated  at  1000 
feet. 
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it  will  be  seen  from  the  accompanying  plan  and  section 
how  the  measures  are  distributed  on  the  coast  and  islands  of 
Belvie  Bay,  and  the  general  attitude  they  present  in  the  ex- 
posures. Although  the  usual  attitude  of  the  beds  shows  but 
little  disturbance  over  the  greater  part  of  the  area  in  the 
vicinity  of  Belvie  Bay,  there  is  nevertheless  evidence  of  two 
dislocations  of  considerable  magnitude.  One  of  these  was  obseryed 
at  the  point  between  Shoal  Arm  and  the  main  body  of  the  bay, 
where  the  black  limestones,  sinking  beneath  the  surface  on 
the  west  side  of  the  promontory,  are  brought  up  again  on  the  east 
side  of  a  small  synclinal,  from  a  depth  of  about  200  feet  The 
other  is  on  the  west  side  of  Springs  Arm.    Here  the  greenish 
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1.  Grey  magnesian  limestones. 

2.  Black  limestones. 

3.  White  limestones. 

4.  Dark  grey  magnesian  limestones. 

5.  Brownish  calcareous  shales. 

6.  Greenish  calcareous  slates. 


7.  Brownish  conglomerates. 

8.  Black  slates. 

9.  Yellowish-white  dolomite. 
10.  Diorites,  dolomites,  &c. 

L.  Sea  level. 
/.  Faults. 


calcareous  slates  and  grey  limestones  (6)  are  brought  from  beneath, 
on  the  east,  and  placed  in  juxtaposition  with  the  diorites  over- 
lying the  black  slates  (8),  the  amount  of  displacement  being 
between  1500  and  2000  feet.  These  faults  appear  to  be  nearly 
parallel  to  one  another,  their  course  being  about  S.  23^  W. 

From  the  promontory  south  of  the  Western  Arm  to  the 
Northern  Arm,  the  coast  of  Hare  Bay  presents  a  beach,  composed 
in  general  of  sand  and  limestone  gravel,  with  a  flat  wide-spread 
marshy  country  behind  it,  studded  with  innumerable  ponds. 
There  arc  no  exposures  of  rocks  along  it,  until  on  reaching  a  cove 
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aboat  a  mile  and  a  half  to  the  westward  of  the  Northern  Arm, 
where  the  limestones,  of  which  a  section  has  been  given,  are 
repeated,  and  compose  the  promontory  and  the  island  between 
the  cove  and  the  arm.  The  whole  of  the  calcareous  strata 
are  comprehended  in  a  distance  of  about  a  mile  and  a  half 
aicross  the  measures,  and  among  the  fossils  obtained  from  them 
were  Murehisonia   simvlairixy  Madurea  speciomy  M.  orenulata, 

PUoceras  Canadense,  Orihoeeraa ?  and  Bathyurus ?  with 

several  other  species  of  gasteropods  and  cephalopods,  including  a 
new  species  of  Lituites,  but  all  in  a  fragmentary  condition.  The 
dip  is  here  eastward,  with  a  somewhat  regular  slope  of  twenty- 
four  degrees  across  the  measures  containing  the  limestones, 
giving  a  thickness  of  about  3000  feet.  At  the  north-eastern 
end  of  the  island  which  has  been  mentioned,  the  limestones 
are  overlaid  by  a  small  amount  of  the  black  slates ;  but  between 
the  base  of  these,  and  a  mass  of  diorites,  which  appears  on  the 
opposite  side  of  the  Northern  Arm,  there  would  be  room  for  a 
thickness  of  the  black  slates  equalling  1000  feet.  The  breadth 
and  dip  of  the  diorites,  and  their  accompanying  rocks  on  the  east 
side  of  the  arm,  would  give  them  a  thickness  of  between  400  and 
500  feet ;  and  it  is  here  that  the  serpentine  mountain  overlooking 
How  Harbour  seems  to  show,  as  has  already  been  stated,  a  thick- 
ness of  about  1000  feet. 

From  the  head  of  the  Northern  Arm  the  diorites  run  along 
the  coast  for  7  or  8  miles,  apparently  crossing  the  mouth 
of  How  Harbour  in  their  course.  It  is  probable  that  they  then 
re-enter  upon  the  land,  and  turn  up  to  the  north-east.  In  the 
north-western  part  of  Hare  Bay  the  diorites  thus  appear  to  form 
the  extremity  of  a  trough,  of  which  the  serpentines  constitute  the 
centre.  To  the  south  of  the  south-eastern  part  of  Pistolet  Bay 
Mr.  Bichardson  observed  mountains  of  serpentine,  which  probably 
form  the  northern  extremity  of  this  synclinal  range.  In  How 
Harbour  the  black  slates,  interstratified  near  the  summit  with 
conglomerates  holding  numerous  pebbles  of  limestone,  greenstone, 
and  flat  fragments  of  harder  slates,  rise  from  beneath  the  diorites 
in  an  irregular  dome,  and  around  the  harbour  the  serpentine  is 
arranged  in  several  bold  projecting  mountain  escarpments,  while 
one  mass,  on  the  west  side  of  the  harbour,  near  the  entrance, 
forms  an  isolated  hill. 
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Within  the  harbour,  the  black  slates  were  often  marked  by 
the  presence  of  iron  pyrites,  and  in  some  of  the  beds  near  the 
interstratified  conglomerates,  the  quantity  sometimes  seemed 
almost  sufficient  to  be  made  economically  available.  The  diorites 
also  often  appeared  to  abound  with  the  same  mineral ;  and  on  the 
west  side  of  the  entrance  to  the  harbour  there  were  some  indica- 
tions that  copper  pyrites  occasionally  accompanied  it. 

On  an  excursion  to  the  north-westward,  extending  between 
4  and  5  miles  from  the  cove  at  the  base  of  the  limestones, 
over  a  flat  country,  studded  with  clumps  of  small  spruce  and 
balsam  fir,  of  which  the  trees  seldom  exceeded  20  feet  in  height, 
with  moss  and  marsh  and  innumerable  small  ponds  occupying  the 
intervals,  the  strata  met  with  were  limestones,  spread  out  in  nearly 
horizontal  layers.  Bare  surfaces  of  rock  occasionally  extended 
over  areas  of  a  square  mile ;  these  generally  exhibited  fragmentary 
fossils,  of  which,  from  the  hardness  of  the  rock,  it  was  difficult  to 
obtain  specimens.  They  consisted,  however,  for  the  most  part  of 
convoluted  shells  and  orthoceratites,  and  much  resembled  the 
species  already  mentioned.  The  general  surface  seemed  to  be 
scarcely  more  than  20  or  30  feet  above  the  sea,  and  only  one 
exception  to  the  dead  level  was  met  with,  in  a  hill  of  limestone 
which  rose  to  about  100  feet.  As  seen  from  the  highest  hill  over 
How  Harbour,  a  country  of  the  same  character  appeared  to  extend 
northward  to  Pistolet  Bay,  rising  over  the  water  of  which  four 
icebergs  could  be  counted,  whilst  a  little  to  the  left  the  mountains 
of  Labrador  presented  a  faint  blue  undulating  line  over  the 
horizon.  A  similar  dead  level  extended  to  the  westward  as  far  as 
the  eye  could  reach ;  but  over  this  level,  to  the  south-west,  there 
arose  in  the  distance  a  range  of  mountains,  the  nearest  point  of 
which  appeared  to  be  from  20  to  25  miles  distant,  being  probably 
the  most  northern  part  of  the  area  occupied  by  the  Laurentian 
rocka 

On  the  north  side  of  Hare  Bay  there  is  a  portion  of  the  coast, 
between  the  point  at  which  the  diorites  re-enter  upon  the  land,  and 
Ireland  Cove,  that  has  not  been  examined  ;  but,  as  seen  from  the 
deck  of  the  schooner,  it  presented  an  abrupt  cliff  to  the  sea,  rising 
to  a  height  of  between  20  and  80  feet,  maintained  evenly  for 
4  or  5  miles.  From  this  the  surface  in  the  interior  gradually  rose 
to  a  height  of  150  or  200  feet,  forming  a  valley  running  north- 
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eastward  between  two  parallel  ranges  of  higher  ground.  It  was 
supposed  possible  that  the  coast  might  here  be  occupied  by  the 
black  slates.  To  the  east  of  Ireland  Cove  the  coast  gradually 
becomes  more  bold,  and  an  examination  was  made  of  it  about 
2  miles  from  the  cove  in  that  direction.  The  rock  consists  of  a 
greenish,  hard,  splintery  slate,  breaking  into  long  fragments ;  and 
in  a  small  peninsula  extending  about  100  yards  out  from  the  main 
run  of  the  shore,  there  was  observed  an  exposure  of  about  90  feet 
across  the  measures,  in  which  the  slates  appeared  to  have  a  nodular 
structure,  presenting  ovoid  or  reniform  masses^  pressed  one  upon 
another,  which  in  the  four  feet  next  the  shore  were  partially 
separated  by  thin,  whitish,  reticulating  strings  of  calcareous 
matter,  giving  to  the  surface  the  aspect  of  marbled  paper,  and 
over  this  occurred  a  band  of  about  40  feet  of  a  purplish  maroon 
colour.  The  dip  of  the  slate  in  this  neighbourhood  was  S.  57°  E. 
<  45° ;  but  going  eastward  it  appeared  to  undulate,  and  the  slate 
occupied  the  coast  for  a  distance  of  three  miles  to  the  eastward  of 
Swill  Cove. 

These  slates  continue  along  the  coast,  forming  the  point  north 
of  the  entrance  to  Goose  Cove,  as  well  as  the  whole  of  the  penin- 
sula south  of  the  cove,  forming  Groose  Cape ;  here  they  appear  to 
have  a  north  dip,  as  ascertained  at  the  summit  of  the  highest  point 
of  the  peninsula,  which  is  380  feet  above  the  sea,  and  stands 
directly  south  of  the  isthmus.  North  of  the  peninsula  the  rocks 
of  Goose  Cove  are  green  and  grey  jaspery  slates,  and  they  are 
interstratifled  with  many  thin  bands  of  quartzite.  Among  these 
are  some  thicker  bands,  which  assume  the  character  of  fine  con- 
glomerates, from  the  presence  of  small  pebbles  of  white  trans- 
lucent quartz.  Epidote  is  associated  with  these  slates,  sometimes 
running  in  small  patches  with  the  slates,  and  sometimes  reticu- 
lating through  them  in  small  veins.  White  quartz  cuts  the  slates 
and  quartzites  in  thin  irregular  veins,  and  occasionally  occurs  in 
nests  or  bunches  in  the  rocks,  associated  with  copper  pyrites.  One 
of  these  bunches  or  patches,  of  a  lenticular  form,  measured  about 
three  feet  in  length,  with  a  breadth  of  a  foot  in  the  middle.  The 
copper  ore  was  irregularly  disseminated  in  small  masses,  the 
largest  of  which  was  about  two  inches  in  length  by  a  quarter  of 
an  inch  thick.  The  rocks,  here  and  elsewhere  in  the  neighbour- 
hood, appear  to  be  very  much  contorted,  rendering  it  next  to 
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impoflsible  to  determine  their  yolnme.  The  following  aketch  of 
some  of  the  smaller  conyolutions  was  taken  in  the  north-east 
comer  of  Groose  Cove.  It  represents  a  mass  of  rock,  which  occurs 
in  a  cliff  about  50  yards  long  by  about  20  feet  high. 


OONTORTED  ffTRATA. 


GOOSE  OOVEy  HARE  BAT. 

A  footpath  leads  from  the  north-east  corner  of  Gk)ose  Cove  to 
Crevalli^re  Harbour,  runuing  northward,  the  distance  being  about 
2  miles.  The  summit  of  a  hill  553  feet  above  the  sea,  to  the 
east  of  the  path,  about  half  a  mile  from  the  cove,  is  composed  of 
black  hornblende  slate ;  the  breadth  is  about  100  yards,  and  the 
dip  is  here  S.  65^  W.  <  28°.  The  thickness  of  the  mass  would 
thus  be  about  130  feet.  The  summit  of  another  hill,  called  the 
Sugar  Loaf,  distant  about  a  quarter  of  a  mile  southward  in  the 
strike,  appeared  to  be  composed  of  the  same  rock,  but  what  geo- 
logical place  it  has  in  relation  to  the  Goose  Gove  rocks  is 
uncertain ;  it  is  probably  beneath  them.  On  the  footpath,  the 
rocks,  seen  every  now  and  then  for  the  whole  distance,  were  green 
slates  much  resembling  those  of  Goose  Cove;  but,  arriving  at 
Crevalliere  Harbour,  a  cliff  of  about  20  feet  in  height  displayed  a 
bed  of  quartzite  at  the  bottom,  surmounted  by  a  band  of  black 
arenaceous  very  impure  limestone,  followed  by  a  mass  of  green  soft 
slates,  which  appeared  to  be  chloritic ;  cracks  and  fissures  in  the 
rock  were  frequently  filled  with  calc-spar.  The  dip  was  S.  78°  E. 
<  10^  The  facts  ascertained  in  the  neighbourhood  of  this  part  of 
Hare  Bay  appear  too  scanty  to  determine  the  exact  geological  rela- 
tion of  the  masses  in  the  Quebec  group ;  but  the  hard  green  slates, 
of  which  they  chiefly  consist,  resemble  in  aspect  the  green  diorite 
slate  of  the  eastern  townships  of  Canada ;  and  the  hornblende  of 
Sugar  Loaf  HiU  would  appear  to  favour  the  supposition  that  they 
are  of  a  dioritic  character  here,  and  belong  to  the  middle  division 
of  the  group.  They  would  thus  belong  to  that  part  of  the  group 
which  holds  the  serpentines,  and  is  so  often  found  rich  in  copper 
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0168  and  other  metalliferous  minerals.  No  great  mass  of  serpentine, 
howeyer,  was  seen  in  the  neighbourhood,  although  it  is  probable 
that  such  may  occur  more  in  the  interior. 

On  the  south  side  of  Hare  Bay,  about  a  mile  to  the  east  of  the 
diorites  of  Springs  Arm,  where  the  section  across  Belvie  Bay  ter- 
minates, the  dip  of  the  measures  is  S.  25°  E.  <  60°,  and  a  line 
across  the  measures  running  from  Hare  Bay  to  Maiden  Arm,  gives 
the  following  section,  reduced  to  vertical  thickness : — 

Feet. 

1.  Greenish,  hardy  jaspery  slates 600 

2.  Pale  sea-green  qnartzite.    On  the  exterior  it  is  opaque  white 

from  the  effects  of  fire,  but  for  the  sixteenth  of  an  inch 
beneath  the'snrfaoe  it  is  dark  brown.  This  mass  is  divided 
into  beds  of  from  1  to  2  feet  by  darker  green  hard  slates,  in 
beds  varying  from  6  to  15  inches,  and  thin  veins  of  white 
qnartz  run  with  the  strike       150 

3.  Blue,  jaspery,  very  hard  and  compact  slate      5 

4.  Greenish,  hard,  compact  slate 120 

5.  Dark  grey  quartzites,  includiug  small  rounded  grains  or  pebbles 

of  white  quartz,  giving  it  a  speckled  aspect ;  fine  grains  of 
iron  pyrites  are  scattered  through  the  rock,  which  is  divided 
into  beds  varying  in  thickness  of  from  10  to  15  inches, 
separated  by  green  hard  slates  of  from  1  to  3  feet..      ..      ..       70 

6.  Green  hard  slates  interstratified  at  intervals  of  from   1  to 

100  feet  by  layers  of  greenish-grey  brown-weathering  diorite 

of  from  1  to  4  feet  in  thickness       500 

7.  Black  compact  slates  in  layers  of  from  12  to  18  inches,  iuter- 

stratified  with  dark  grey  slate  weathering  rusty  brown.  The 
measures  beyond  this  become  concealed,  and  the  mass  of 
black  slates  may  be  much  thicker  than  given       30 

1375 

Although  the  dip  was  all  one  way,  it  is  not  impossible  that  the 
beds  1  and  6  may  be  the  same,  from  a  break  or  an  undulation,  and 
the  black  slates  may  be  those  beneath  the  diorites.  They  occur 
again  on  the  east  side  of  the  arm,  toward  the  exit,  where  they  have 
a  thickness  of  300  or  400  feet.  It  is  probable  that  the  green  slates 
and  diorites  overlying  the  black  slates  are  kept  at  the  surface  by 
nndulationfl^  all  along  the  coast  to  the  Fishot  Island ;  and  at  Havre 
du  Four  a  series  of  rooks  belonging  to  this  horizon,  consisting  of 
grey  sandstones  and  conglomerates  with  pebbles  of  white  quartz, 
interstratified  with  bands  of  green  diorite  slates  and  overlaid  by  a 
considerable  mass  of  similar  slates,  showing  brown  and  black  bauds 
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in  addition  to  green^  present  the  folds  illustrated  in  the  accom- 
panying transverse  yertical  section. 

Similar  rocks  are  displayed  along  the  coast  to  St.  Jolien,  but 
here  there  appears  to  be  a  change.    The  island  of  St.  Julien,  and 

SECnOir,  HA&BOUB  DU  FOUR. 

e  b  e       b       b       c 


a  b  c  b        a    b      e      b     a      b 

Horizontal  and  vertical  scale,  3  inches  to  a  mile. 

a.  Quartzites  and  fine  conglomerates. 

b.  Sandstones  and  green  slates. 

c.  Black,  green,  and  brown  slates. 
L.  Sea  level. 

the  several  promontories  which  divide  the  bay  into  the  Great  and 
Little  Harbours,  and  Great  Goose  Cove,  consist  of  coarse  greyish 
or  greenish  sandstones  and  conglomerates,  interstratified  with 
greeu,  purple,  and  black  argillo-arenaceous  slates.  The  sand- 
stones are  composed  of  rounded  grains  of  transparent,  translucent, 
and  opaque  white  quartz,  with  others  of  white  feldspar,  held 
together  by  a  sparing  quantity  of  a  grey  or  greenish  argillaceous 
matter,  with  a  very  small  amount  of  carbonate  of  lime.  The 
same  minerals  compose  the  conglomerates,  in  which  the  pebbles, 
consisting  of  quartz,  are  in  general  about  the  size  of  peas,  but 
in  some  bands,  as  in  one  which  runs  through  the  length  of  St. 
Julien  Island,  attain  a  diameter  of  between  2  and  3  inches.  The 
strata  in  general  dip  nearly  south-east  at  high  angles,  and  stand 
in  many  instances  in  a  vertical  attitude.  At  the  head  of  the 
eastern  harbour,  on  the  east  side,  a  series  of  black  and  grey 
arenaceous  slates,  running  parallel  with  the  shore,  have  a  general 
south-east  dip,  but  display  many  twists  and  corrugations.  Where 
the  slates  are  crossed  by  streamlets  of  water,  they  present  a  rusty 
brown  colour,  from  the  decomposition  of  iron  pyrites,  which  is 
disseminated  in  the  rocks,  and  they  are  cut  by  large  white  quartz 
veins,  without  the  exhibition,  however,  of  any  metalliferous  ores. 
Sandstones  and  fine  conglomerates  occur  on  the  west  side  of  the 
bay ;  and  on  this  side,  at  a  spot  bearing  N.  80°  W.  from  the  north 
point  of  St.  Julien  Island,  the  strata,  consisting  of  conglomerate 


REPORT  FOR  1864.  29 

beds  varying  from  8  to  18  inches  in  thickness,  parted  by  thin 
layers  of  green  arenaceous  slate,  are  cut  by  numerous  quarts 
veins  which  run  in  various  directions.  One  of  these,  traceable 
from  the  shore  for  between  30  and  40  yards,  is  seen  in  the  cliff, 
and  holds  yellow  sulphuret  of  copper,  while  the  rock  is  much 
stained  with  the  blue  and  green  carbonates  resulting  from  the 
decomposition  of  the  sulphuret.  The  ore  is  a  nearly  pure  sul- 
phuret, and  it  appears  to  be  pretty  continuously  distributed  in  the 
vein,  which  in  the  cliff  is  rarely  over  3  inches  wide,  though  it 
seems  to  increase  a  little  proceeding  inland,  before  it  becomes 
covered  up. 

On  the  promontory  dividing  the  two  harbours,  a  series  of  black 
slates  is  interstratified  with  bands  of  sandstone  of  between  2  and 
3  feet  thick,  standing  in  a  nearly  or  altogether  vertical  attitude, 
and  from  unequal  wear  of  the  sandstones,  their  jagged  edges  start 
up  in  prominent  separate  masses  in  the  plane  of  the  bed,  many 
feet  above  the  general  level,  and  several  of  these,  in  succession,  in 
some  places,  appear  like  colonnades.  These  sandstone  pillars 
strongly  resemble  those  at  Tourette  near  Cape  Chatte,  on  the 
St.  Lawrence ;  and  the  rocks  of  the  two  localities  have  so  much  in 
common,  that  it  is  probable  they  belong  to  the  same  horizon. 
The  St.  Julien  sandstones  would  thus  appear  to  belong  to  the 
Sillery  series,  which  constitutes  the  upper  part  of  the  Quebec 
group. 

Croc  Harbour  is  situated  between  4  and  5  miles  to  the  south- 
west of  St.  Julien.  At  the  head  of  the  harbour,  and  for  a  con- 
siderable distance  up  the  brooks  which  fall  into  it  there,  the 
measures  are  chiefly  black  calcareous  slates,  with  beds  of  lime- 
stone conglomerate,  apparently  near  the  top.  These  rocks  are 
vertical,  or  highly  tilted,  with  an  inclination  eastward ;  they  have 
a  breadth  of  more  than  a  mile,  within  which  distance,  however, 
there  may  be  more  than  one  repetition.  They  are  succeeded  to 
the  eastward  by  quartzites  and  diorite  slates  with  beds  of  argillite 
passing  into  finely  laminated  micaceous  slates.  These  rocks 
probably  belong  to  the  lower  and  middle  divisions  of  the  Quebec 
group.  But  near  the  mid-length  of  the  harbour  there  are 
evidences  of  a  fault  running  north-easterly,  and  slightly  oblique 
to  the  stratification.  It  appears  to  be  a  downthrow  to  the  south- 
eastward, and  it  brings  in  a  series  of  rocks  similar  to  those  of 
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St.  Julien,  consistiDg  of  sandstones  and  conglomerates  inter- 
stratified  with  slatesy  which^  in  addition  to  green  and  purple,  are 
in  some  places  red,  thus  establishing  a  still  further  resemblance  to 
the  Sillery  series.  The  general  bearing  of  the  fault  would  carry 
it  to  the  west  side  of  St.  Julien  Bay,  perhaps  a  little  in  from  the 
shore,  and  it  would  thus  run  by  the  small  vein  of  copper  ore  which 
has  been  described  as  occurring  there.  Though  the  quantity  of 
the  ore  is  not  sufficient  to  be  economically  available,  the  vein 
might  become  of  some  significance  should  it  be  found  to  have  any 
connection  with  the  fault ;  for  this  being  a  displacement  of  some 
importance,  it  might  possibly  give  an  opportunity  for  a  larger 
secretion  of  the  ore. 

In  Croc  Harbour  the  fault  comes  to  the  shore  near  the  Genille 
fishing  establishment,  and  on  the  opposite  side  it  probably  runs 
into  Felletier's  Cove.  In  the  peninsula  of  Cape  Bouge,  some 
6  or  7  miles  to  the  southward,  there  occurs  a  fault,  with  a  down- 
throw to  the  south-east,  afiecting  a  higher  series  of  rocks,  to  be 
hereafter  described.  This  is  probably  a  continuation  of  the  Croc 
Harbour  fault,  in  which  case  it  would  come  out  upon  the  coast 
about  5  miles  south  of  the  harbour;  and  the  coast  that  far 
probably  belongs  to  the  Sillery  series.  This  series  was  observed 
by  Mr.  Bichardson,  some  short  distance  to  the  east  of  Pistolet 
Bay,  and  from  its  trend  in  that  part,  it  was  supposed  that  its  base 
would  run  into  the  Atlantic  at  St.  Lunaire  Bay. 

With  the  exception  of  the  peninsula  of  Cape  Bouge  and  that 
of  Cape  Fox,  the  coast  appears  to  be  formed  of  rocks  of  the  middle 
division  of  the  Quebec  group  to  the  entrance  of  Canada  Bay.  It 
has  already  been  mentioned  that  between  Eagle  Island,  and  the 
point  at  the  northern  side  of  the  entrance  to  this  bay,  a  fault 
brings  the  white  limestones  of  the  Potsdam  group,  on  the  west, 
against  the  diorites  of  the  middle  division  of  the  Quebec  group,  on 
the  east ;  and  that  the  same  condition  of  circumstances  is  observ- 
able in  Canada  Harbour,  on  the  south  side  of  the  bay.  From 
Canada  Harbour  the  bearing  of  the  fault  would  carry  it  to  a  cove 
on  the  coast,  between  3  and  4  miles  to  the  southward,  and  here 
the  fault  brings  the  diorites  of  Canada  Head,  belonging  to  the 
middle  division  of  the  Quebec  group,  against  the  Laurentian 
gneiss,  without  the  intervention  of  the  lower  division  of  the 
Quebec  group,  or  any  part  of  the  Potsdam.    From  this  it  would 
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appear  that  this  dislocation  must  be  here  a  downthrow  to  the 
eastward  of  about  8000  feet.  It  diminishes,  howeyer,  towards 
Canada  Bay,  where  the  displacement  appears  to  be  about  4500 
feet.  From  the  convergence  of  this  great  dislocation  and  that  of 
Salt  Water  Pond,  it  is  probable  they  would  meet  before  reaching 
Hare  Bay.  The  Salt  Water  Pond  fault  is  a  downthrow  to  the 
westward.  Its  influence,  therefore,  would  diminish  that  of  the 
Canada  Harbour  fiEtult.  We  accordingly  find  that  the  dislocation 
near  Springs  Arm  on  Hare  Bay,  which  is  probably  a  continuation 
of  the  other  two  united,  is  only  from  1500  to  2000  feet.  Where 
the  Springs  Arm  fault  strikes  into  the  land,  on  the  north  side  of 
Hare  Bay,  has  not  yet  been  ascertained,  but  it  will  probably  be 
somewhere  near  Ireland  Cove.  The  study  of  these  great  breaks 
in  the  rocks  of  the  country  is  a  subject  of  great  interest,  since 
independent  of  the  evidence  they  give  of  the  great  dynamic  forces 
which  have  fractured  the  earth's  crust,  and  the  influence  they  have 
on  the  geographical  distribution  of  the  geological  formations,  they 
may  be  found  to  possess  an  economic  value;  for  they  must 
originaUy  have  been  connected  with  extensive  fissures,  and  where 
they  traverse  rocks  charged  with  metalliferous  minerals,  they  may 
have  given  opportunity  for  the  secretion  of  corresponding  ores, 
and  be  found  to  hold  valuable  metalliferous  lodea 

That  part  of  the  Quebec  group  which,  in  Canada,  is  rich  in  the 
more  valuable  metals  is  the  middle  division,  composed  of  dolo- 
mites, diorites,  and  serpentines,  such  as  those  shown  to  extend, 
with  a  considerable  breadth,  for  a  distance  of  seventy  miles  on  the 
east  side  of  the  northern  peninsula ;  and  in  this  connection  it  may 
be  remarked  that  without  having  had  an  opportunity  to  thoroughly 
trace  the  structure  in  the  localities  where  they  occur  farther  east, 
similar  rocks  were  observed  in  several  places  on  the  coast  between 
White  Bay  and  Cape  St.  John.  One  of  these  is  Little  Bay  or  Baie 
Verte,  where  serpentine  rocks  are  pretty  largely  developed 
towards  the  head  of  the  bay,  in  the  neighbourhood  of  the  Terra 
Nova  mine.  Another  is  Ming's  Bight,  4  or  5  miles  to  the 
eastward,  where  rocks  of  the  same  kind  rise  in  a  high  hill-range, 
keeping  the  east  coast  of  the  bay,  and  striking  inland  in  a  south- 
western direction.  Associated  with  the  serpentines  in  this  neigh- 
bourhood, there  are  bands  of  anorthosite  rock,  diorite,  dolomite, 
and  a  calcareo-magnesian  rock  stained  green  with  oxyd  of  chro- 
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miam ;  and  at  Terra  Nova  mine  the  series  was  found  to  rest  upon 
blackish  or  brownish  finely-laminated  talcoid  slate.     These  rocks 
are  in  some  parts  marked  with  chromic  iron,  and  in  many  with 
the   sulphurets  of  iron   and  copper,   occasionally   in   quantities 
economically  available.    Beneath  the  whole  in  Little  Bay,  a  great 
mass  of  mica-slates  strikes  inland  in  a  south-westerly  direction 
from  Coachman's  Cove.     They  run  up  into  the  hills  of  the  penin- 
sula which  divides  Little  Bay  from  White  Bay,  and  may  corre- 
spond with  the  mica-slates  of  the  Western  Arm  already  described. 
Near  the  central  part  of  the  peninsula  between  Little  Bay  and 
Ming's  Bight,  a  considerable  breadth  of  granitic  rock  occurs.     It 
does  not  give  much  indication  of  gneissoid  structure,  but  has  a 
north-east  and  south-west  trend,  parallel  with  the  other  rocks  on 
either  side,  and  with  the  gneiss  and  mica-slate  of  tlie  peninsula  to 
the  west,  and  may  belong  to  the  Laurentian  series.     From  the 
distribution  of  the  rocks  in  these  two  peninsulas,  it  would  seem 
probable  that  there  runs  longitudinally  through  each  of  them  an 
anticlinal   axis,  and  that  rocks  of  the  middle  division   of  the 
Quebec  group  are  arranged  in  a  synclinal  form  in  each  of  the 
bays,  in  which  they  rest  on  the  Laurentian  series,  without  the 
interposition  of  the  lower  division,  or  of  the  Potsdam  group. 

Serpentines  are  also  represented,  or  known,  at  Tilt  Cove  and 
Bound  Harbour  on  the  peninsula,  which  terminates  at  Cape 
St.  John,  and  farther  south,  rocks,  which  are  probably  of  the  same 
series,  are  exhibited  on  the  islands  of  Hall's  Bay,  and  again  at 
Twillingate.  In  each  of  the  latter  cases  they  appear  to  be  related 
to  a  considerable  volume  of  limestone;  but  all  this  section  of 
country  requires  a  great  amount  of  careful  examination  before 
any  detailed  descriptions  can  be  entered  upon. 

Mention  has  already  been  made  of  the  presence  of  copper  ore 
in  this  middle  division  of  the  ^Quebec  group,  at  How  Harbour, 
Goose  Cove,  and  the  western  side  of  St  Julieu  Bay ;  and  although 
the  quantities  observed  were  not  in  any  of  these  instances  great, 
they  yet  serve  to  show  that  the  ores  of  the  metal  accompany  these 
deposits  in  their  distribution,  in  Newfoundland  as  well  as  in 
Canada,  and  render  it  reasonable  to  expect  the  discovery  of  avail- 
able quantities  in  those  parts  of  the  country  hereafter.  This  is 
still  further  confirmed  by  their  occurrence  in  the  rocks  of  the 
middle  division,  on  both  sides  of  Little  Bay,  and  in  considerable 
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quantity  at  the  head  of  the  bay,  in  Terra  Nova  mine,  and  by 
indications  observed  on  the  west  side  of  Ming's  Bight ;  in  several 
places  in  the  vicinity  of  Twillingate,  and  on  Sunday-Cove  Island  at 
the  entrance  of  Hall's  Bay.  At  Tilt  Cove  and  Bound  Harbour 
copper  ores  are  reported  to  be  largely  exhibited ;  but  the  plan  of 
my  exploration  did  not  afford  me  time  to  visit  these  localities. 
Their  value,  however,  has  been  made  known  by  the  enterprise  of 
Mr.  0.  F.  Bennett,  of  St.  John's,  who  has  obtained  from  the 
Crovemment  of  the  colony  an  exclusive  right  to  the  minerals  over 
a  very  extensive  tract  of  the  country,  and  has  entered  upon  mining 
operations  at  Tilt  Cove,  with  a  fair  promise  of  a  profitable  return. 

Iron  pyrites  was  found  to  accompany  the  copper  pyrites  in 
most  of  the  localities  in  which  the  latter  occurred,  but  it  was  often 
met  with  disseminated  in  the  rocks  by  itself,  particularly  in  the 
black  slates  of  the  lower  division  of  the  Quebec  group,  where 
occasionally,  as  at  How  Harbour,  it  seemed  almost  sufficient  in 
quantity  to  be  made  available  for  practical  purposes.  The  largest 
deposit  of  it,  however,  that  came  under  my  observation  was  in 
association  with  the  serpentine  of  the  middle  division  at  the  Terra 
Nova  mine,  which  has  been  opened  with  the  intention  of  working 
it  for  exportation  to  England.  The  Terra  Nova  mine  is  situated 
at  the  junction  of  two  streams,  whose  united  waters,  flowing  north- 
easterly for  about  a  mile  and  a  quarter,  fall  into  the  upper 
extremity  of  Little  Bay.  The  deposit  upon  which  the  mine  has 
been  opened  appears  to  be  a  stratified  mass  of  iron  and  copper 
pyrites,  with  intercalations  of  hard  clay  slates,  and  it  is  interposed 
between  a  considerable  volume  of  serpentine  on  the  one  side  and 
chloritic  slate  on  the  other.  The  metalliferous  band  has  a  con- 
siderable breadth — probably  30  feet,  or  even  more — and  within 
that  width  thero  aro  strata  of  solid  or  nearly  solid  iron  pyrites, 
of  from  4  to  5  feet  thick.  The  general  dip  is  about  S.  80°  E.  <  80°. 
The  upper  part  of  it  is  chiefly  iron  pyrites,  some  of  which  is 
strongly  magnetic ;  but  in  the  lower  part,  the  yellow  sulphuret  of 
copper  is  pretty  generally  disseminated^  in  combination  with  that 
of  iron,  and  in  some  spots  in  considerable  proportion. 

When  first  discovered,  the  exposure  presented  a  mass  of  oro 
projecting  along  the  bottom  of  the  main  stream,  from  the  point  of 
land  separating  the  north-west  and  south-west  brooks;  but  the 
channels  of  both  these  brooks  having  been  changed,  near  their 
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junction,  for  the  convenience  of  mining,  the  waters  of  the  north- 
west brook  alone  now  flow  over  it.  To  prove  the  mine,  five  shafts 
have  been  sunk,  numbered  from  1  to  5,  in  the  order  in  which  they 
were  excavated.  Two  of  these  are  upon  the  metalliferous  band, 
while  the  other  three,  so  far  as  they  go,  have  been  excavated  in 
the  rock  of  the  country.  The  strike  of  the  mineral  mass  naturally 
exposed  is  about  N.  20^  E.  and  S.  20"^  W.  true  (the  magnetical 
variation  being  about  N.  35°  W.).  A  short  distance  from  the 
natural  junction  of  the  two  brooks,  in  what  appeared  to  be  the  run 
of  the  metalliferous  band,  No.  1  shaft  was  sunk  in  hard  clay-«late 
without  striking  the  band.  No.  2  shaft  was  then  sunk  on  the  left 
bank  of  the  main  stream,  in  what  appeared  to  be  the  run  of  the 
band  northward.  It  was  carried  to  a  depth  of  12  fathoms,  through 
serpentine,  without  reaching  the  metalliferous  band.  From  the 
bottom  of  this  shaft  a  drift  was  carried  in  a  south-eastward  direc- 
tion a  distance  of  between  70  and  100  feet  through  serpentine  all 
the  way,  passing  beneath  the  main  stream.  Another  shaft,  No.  3, 
was  then  sunk  to  a  depth  of  8  fathoms,  about  4  chains  from 
No.  2,  in  the  bearing  N.  80°  E.  This  is  also  through  serpentine, 
which  was  found  to  be  cut  by  numerous  veins  of  calc-spar,  with 
frequent  specks  of  copper  pyrites,  and  small  masses  of  native 
copper.  No.  4  shaft  is  sunk  on  the  metalliferous  band  close  by 
the  natural  junction  of  the  two  brooks.  At  the  time  of  my  visit 
it  had  been  excavated  to  a  depth  of  20  fathoms ;  from  this  a 
gallery  had  been  driven  along  the  band,  northward,  for  about  100 
feet  in  the  strike,  at  a  depth  of  10  fathoms,  and  another  from  the 
bottom  of  the  shafts  in  the  same  direction  for  the  same  distance. 
Both  these  galleries  pass  under  the  north-west  brook.  At  the 
termination  of  each  of  them  there  appears  to  be  a  twist  in  the 
stratification.  No.  5  shaft,  called  also  Bell's  Shaft,  is  situated 
about  a  chain  from  No.  2,  in  the  bearing  S.  55°  W.  In  it  the 
metalliferous  band  was  struck  at  the  depth  of  10  fathoms.  It  is 
said  that  from  the  neighbourhood  of  No.  4  shaft  the  band  separates 
into  two  branches  going  southward,  and  it  is  supposed  that  the 
reason  why  No.  1  shaft  missed  the  band  is  that  the  shaft  is  sunk 
in  the  rock  between  these  two  branchea  The  whole  circumstances 
of  the  case  induce  me  to  think  that  we  have  here  a  short  sharp 
twist,  or  overlap,  in  the  stratification,  and  that  the  band  will  run 
more  regularly  southward  from  the  eastward  of  the  two  branches. 


REPORT  FOR  1864.  35 

into  which  it  appears  to  be  divided  at  the  junction  of  the 
streams,  and  more  regularly  northward  from  No.  5  shaft,  in  the 
general  strike  of  the  serpentine  and  the  other  rocks  associated 
with  it. 

The  investigations  made  by  Dr.  T.  Sterry  Hunt,  the  chemist 
and  mineralogist  of  the  Geological  Survey  of  Canada,  have  shown 
that  traces  of  chromium  and  nickel  appear  to  be  almost  universally 
diffused  in  the  serpentines  of  the  Quebec  group  in  Canada,  and  in 
the  United  States ;  and  analyses  made  by  him  of  several  specimens 
from  Pistolet  Bay  and  Little  Bay  indicate  that  the  serpentines 
of  Newfoundland  will  not  be  an  exception.  It  is,  therefore,  reason- 
able to  expect  the  occurrence  of  these  metals  in  available  quantities 
in  the  island.  The  ore  in  which  the  chromium  of  commerce 
usuallv  occurs  is  in  combination  with  iron,  and  chromic  iron 
has  been  obtained  in  Canada,  in  several  places,  in  economic 
quantity.  Although  this  ore  was  met  with  in  Little  Bay,  the 
quantity  was  confined  to  mere  crystals  in  the  rock,  but  it 
strengthens  the  expectation  of  finding  it  in  more  abundance  in 
other  parts. 

Serpentine  is  a  rock  capable  of  receiving  a  high  polish,  and  it 
is  extensively  used  in  commerce  for  architectural  purposes  of  a 
decorative  character;  and  for  such  purposes  any  amount  of  it 
might  be  obtained  in  How  Harbour,  Little  Bay,  Ming's  Bight,  or 
wherever  else  it  has  been  reported. 

4.  Upper  Silurian  Series. 

Proceeding  southward  along  the  coast  of  White  Bay   from 

Coney  Arm  Head,  which,  as  has  already  been  stated,  is  composed 

of  coarse  quartzose  mica'-slate,  possibly  of  Laurentian  age,  there 

accumulates  on  these  micanslates  a  series  of  rocks  traceable  to 

Jackson's  Arm.     Jackson's  Arm  runs  into  the  land,  nearly  at 

right  angles  to  the  strike;  and  here  these  upper  rocks  have  a 

transverse  breadth  of  about  2  miles.    The  following  section  of 

them,  in  ascending  order,  from  the  mica-slates,  on  which  they  are 

seen  to  rest,  is  taken  from  the  north  side  of  the  arm,  on  which 

the  measures  appear  to  be  broken  by  three  considerable  faults, 

causing  what  are  supposed  to  be  modified  repetitions  of  some  of 

the  masses. 

D  2 
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FMi. 

1.  Coarse  oonglomerates,  with  a  light  grey  arenaoeo-micaceous 

slaty  matrix,  which  is  slightly  calcareous.  The  masses  en- 
closed consist  of  pehhles  and  houlders  of  gneiss,  large  rounded 
fragments  of  whitish  or  light  grey  mica-slate,  some  of  a  darker 
grey  greenstone,  reddish-grey  qnartzites,  and  occasional 
smaller  masses  of  limestone;  among  these  there  is  a  good 
deal  of  finer  material  of  the  same  character,  slightly  calcare- 
ous, and  mica-schist  runs  in  irregolar  flakes  and  patches  in 
the  general  direction  of  the  stratification,  but  its  cleavage 
often  partially  conforms  to  the  ronnded  surface  of  the  boulders 
and  pebbles.  The  beds  are  very  massive,  and  they  appear  to 
be  divided  by  grey  micaceous  schist       400 

2.  Sea-green  slates,  occasionally  interstiatified  with  dark  grey,  or 

blackish  fine  nlky  surfaced  slates,  some  of  which  are  harder 
than  others        300 

3.  Grey,  coarse,  rough  arenaceo-micaoeous  schist,  frequently  pass- 

ing into  a  fine  conglomerate,  with  pebbles  similar  in  mineral 
character  to  those  of  the  coarse  conglomerates  beneath,  but 
none  of  them  exceeding  the  size  of  a  hen's  egg ;  the  pebbles 
are  sometimes  arranged  in  regular  layers,  parallel  to  the 
stratification ;  bands  of  dark  grey  clay  slate  are  occasionally 
interstratified  in  the  mass        400 

4.  Grey  micaceous  and  arenaceous  slates ..      ..     250 

6.  Green  and  black  slates  at  the  base,  succeeded  by  grey  arenaceous 

slate,  which  is  interstratified  with  thin  bands  of  sandstone  ..     650 

6.  Green,  bluish,  and  blackish  slates,  interstratified  with  grey 

fiaggy  sandstones ;  the'blates  enclose  nodules  of  pinkish  calo- 
spar,  and  veins  of  the  same  cut  the  strata      250 

7.  Greyish-blue  limestone  in  a  single  bed      7 

8.  Grey  calcareo-arenaoeous  slates,  interstratified  with  greyish 

sandstones,  with  a  heavy  mass  of  grey  white-weathering 
sandstone  at  the  top  ••      ••      • 543 

2800 

The  above  section  can  only  be  considered  as  giving  an  approxi* 
mation  to  the  tmth.  The  three  fistults  which  dislocate  the  rocks, 
and  are  all  considered  to  be  upthrows  on  the  east  side,  render  it 
difficult  to  follow  the  sequence  with  exactitude ;  and  some  of  the 
masses,  which  are  supposed  to  be  in  a  general  way  equivalent,  on 
opposite  sides  of  the  fistults,  appear  in  different  parts  to  be  modified 
in  volume,  and  somewhat  in  lithological  character,  by  different 
degrees  of  metamorphic  action.  The  most  western  of  the  fetults 
occurs  in  a  small  cove,  upwards  of  half  a  mile  from  the  upper  end 
of  the  arm.  It  seems  to  be  an  upthrow  of  probably  1000  feet,  and 
by  it  the  coarse  conglomerates  1,  which  rest  upon  the  mica-slate 
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at  the  upper  end  of  the  arm,  are  repeated  on  the  other  side  of  the 
cove.  The  fault  appears  to  be  coincident  with  a  vein  or  dyke  of 
granitoid  rock,  of  which  several  occur,  though  they  do  not  in 
every  case  greatly  dislocate  the  measures.  They  are  uniform  in 
appearance ;  the  rock  weathers  yellow,  but  when  fresh  broken  has 
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m.  lOca  slate. 

1.  Coarse  conglomerates. 

2.  Sea-green  slates. 

3.  Slates  and  fine  conglomerates. 

4.  Micaoeo-arenaceoos  slates. 


5.  Black  and  green  slates. 

6.  Green,  bluish,  and  black  slates. 

7.  Blue  limestone. 

8.  Slates  and  sandstones. 
L.  Sea  level. 


/,/f/.  Faults. 

a  pale,  yellowish-pink  colour  ;  it  is  very  fine  gmined,  and  has  a 
conchoidal  fracture.  Some  of  the  yeins  or  dykes  run  with  the 
strata,  and  others  intersect  them,  and  they  vary  in  thickness  from 
1  to  30  feet.  They  are  cut  by  white  quartz  veins,  which  are  con* 
fined  to  them,  and  do  not  run  into  the  strata  on  each  side.  The 
second  fault  occurs  upwards  of  2  miles  from  the  upper  end  of 
the  arm,  where  the  coast  suddenly  runs  northward  for  about  half 
a  mile,  into  a  pretty  deep  cove.  This  fault  does  not  seem  to  disp 
locate  the  measures  more  than  200  feet.  The  third  fault  occurs 
in  the  inhabited  cove,  about  400  yards  from  the  outside  point  of 
the  ann.  It  is  supposed  to  be  a  dislocation  of  perhaps  1200  feet. 
On  the  west  side  of  it,  and  of  the  cove,  there  is  an  abrupt  low  hill, 
formed  of  strong  massive  beds  of  quartzite,  some  of  which  appear 
to  have  a  slaty  cleavage;  they  are  supposed  to  belong  to  the 
sunmiit  of  the  section,  but  would  give  a  much  greater  volume  to 
this  part  of  it  than  the  amount  stated.  On  the  east  side  of  the 
oove  there  is  a  pale,  pinkish-white,  splintery  feldspathic  rock,  of 
which  the  relation  to  the  others  is  not  well  understood ;  but  it 
appears  to  be  connected  with  the  slates  and  sandstones  of  division 
6,  or  to  be  intrusive.  In  addition  to  the  granitoid,  compact,  fine- 
grained veins  or  dykes,  there  are  others  in  the  upper  part  of  the 
arm,  which  consist  of  a  brown  splintery,  apparently  feldspathic 
rock,  which,  like  them,  run  in  some  places  with  the  stratification, 
and  in  others  oblique  to  it. 
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These  rocks  run  along  the  coast  to  the  southward  of  Jackson's 
Arm,  and  extend  to  the  upper  end  of  Sop*8  Arm.    As  well  as  the 
coast,  they  form  Sop  Island  and  Goat  Island,  which  is  inside  of  it; 
and  from  their  limit  in  Sop's  Arm  to  the  outside  of  the  former 
island,  they  have  a  transverse  breadth  of  upwards  of  5  miles. 
In  this  neighbourhood  they  seem  to  be  even  more  dislocated,  con- 
torted, and  disturbed  than  they  are  in  Jackson's  Arm,  and  much 
more  altered.     Their  general   identity,  however,  is  suflSciently 
evident.     At  the  upper  end  of  Sop  Island,  on  the  west  side,  the 
strata  are,  in  general,  very  highly  tilted,  often  quite  vertical,  with 
a  strike  about  S.S.W.,  and  they  consist  of  slates,  quartzites,  and 
conglomerates,  the  enclosed  masses  in  the  last  being  quartz,  slate, 
greenstone,  and  red  feldspar,  with  a  few  scattered  fragments  of 
blood-red  jasper.    One  band  of  rock  has  the  aspect  of  a  conglo- 
memte  which  has  been  fused  into  a  solid  mass,  in  which  the  paste 
and  enclosed  fragments  are  so  melted  into  one  another  as  to  make 
it  difficult  to  define  their  respective  limits.     The  slates,  as  at 
Jackson's  Arm,  are  speckled  with  nodules,  patches,  and  short  veins 
of  pink  calc-«par,  and  the  strata  are  intersected  by  veins  or  dykes 
of  pale  yellowish-red  or  pink  feldspathic  rock,  weathering  to  a 
faint  snlphur-yellow.    In  these,  small  cubes  of  iron  pyrites  are 
abundant,  and  the  felsite  is  cut  by  veins  of  quartz,  which  do  not 
penetrate  the  rock  on  either  side.     From  the  northern  extremity 
of  the  island,  what  appears  to  be  a  great  porphyritic  dyke,  runs 
through  it  in  the  general  strike  of  the  stratification,  and  enters 
upon  the  south  side  of  Sop's  Arm,  at  a  promontory,  which  is  nearly 
2  miles  eastward  of  Spear  Point.    The  dyke  consists  of  reddish 
felsite,  enclosing  feldspar  crystals  of  a  pale  flesh-red,  with  a  yellow 
tinge.     On  the  surface  it  has  a  granitoid  aspect,  and  its  colour  is 
a  light  dull  amber-brown,  blotched  with  pale  reddish,  yellowish, 
and  whitish  spots.     Where  it  leaves  the  island  on  the  south  side, 
the  rock  has  a  transverse  columnar  structure;  in  it  are  disseminated 
many  small  crystals  or  grains  of  transparent  or  translucent  quartz, 
and  occasionally  many  small  cubes  of  iron  pyrites.    At  the  upper 
end  of  the  island,  on  the  east  side,  the  dyke  is  lined  with  a  mass 
of  pale  yellowish-pink  felsite,  weathering  yellowish,  making  the 
relation  of  the  great  dyke  and  of  the  small  one,  already  mentioned, 
sufficiently  evident.    In  this  part,  the  dyke  has  a  breadth  of  about 
a  quarter  of  a  mile,  and  in  mid-length  of  the  island  it  apparently 
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swells  to  a  greater  width,  and  comes  out  on  the  south  side  some- 
what narrower  than  it  is  at  the  northern  extremity,  but  accompanied 
on  the  west  side  by  altered  conglomerates,  which  it  is  sometimes 
difficult  to  distinguish  from  it. 

At  the  upper  end  of  Sop's  Arm,  there  appears  to  be  another 
mass  of  felsite  porpliyry,  which,  with  a  difiFerence  in  colour,  has 
much  the  same  character  as  the  dyke  of  Sop  Island.  It  is  in 
general  of  a  reddish  or  purplish  grey,  with  pale  flesh-red  and  white 
grains  of  feldspar.  The  rock  is  intersected  by  innumerable 
white  quartz  veins,  some  of  them  pretty  large,  and  some  of  them 
showing  small  quantities  of  specular  iron  ore.  The  mass  forms 
a  low  range  of  bare  hills  across  the  extremity  of  a  promontory, 
between  two  pretty  deep  coves  in  the  northern  part  of  the  east  end 
ot  the  arm.  The  strike  of  the  mass  is  about  S.  30°-40°  W.,  and 
there  is  more  of  the  same  kind  of  rock  farther  southward,  in  the 
point  west  of  the  brook  which  falls  into  the  southern  cove  in  this 
part  of  Sop's  Arm.  On  the  west  side  of  the  rock  there  are  grass- 
green  slates,  which  appear  to  be  of  a  chloritic  character,  and  they 
are  mottled  and  irregularly  marked  with  pea-green  epidote  ;  but 
on  the  east  it  is  followed  by  what  are  considered  to  be  altered 
conglomerates,  in  which,  however,  the  enclosed  masses,  some  of 
which  are  very  large,  and  other  parts  are  seemingly  so  fused  into 
one  another,  while  the  matrix  so  closely  resembles  the  felsite  of 
the  porphyry,  that  it  is  really  very  difficult  to  say  whether  both 
the  rocks  should  be  classed  as  porphyries,  or  altered  conglomerates, 
or  the  one  be  distinguished  by  a  different  name  from  the  other. 

Between  the  conglomerates  of  Sop  Island  and  those  of  the 
eastern  end  of  Sop's  Arm,  tlie  rocks  of  the  western  part  of  Sop 
Island,  of  Goat  Island,  and  of  the  main  coast,  appear  to  be  slates 
of  various  shades  of  green,  often  marked  by  pink  calc-spar  in 
nodules,  patches,  and  short  veins;  of  occasional  interstratified 
sandstones,  sometimes  fit  for  flagging,  with  calcareo-arenaceous 
bands;  and  occasional  impure  limestones,  weathering  brownish. 
East  of  Bartlet's  Cove,  which  is  an  indentation  on  the  south  side 
of  the  south-western  extremity  of  Sop  Island,  there  was  seen  a 
thickness  of  50  feet  of  black  slates.  These  rocks  are,  in  several 
places,  characterised  by  fossils,  which  are  somewhat  obscure ;  but 
though  few  of  them  could  be  specifically  determined,  they  have 
yet,  according  to  Mr.  Billings,  a  general  aspect  allied  to  that  of 
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Upper  Silurian  types.  It  would,  however,  for  the  present,  be  im- 
possible to  say  to  what  horizon  in  the  series  the  different  divisions 
of  the  rocks  of  Jackson's  Arm  and  of  Sop's  Arm  may  belong ;  and 
it  may  be  proper  to  remark,  that  while  no  doubt  is  entertained  of 
the  general  equivalency  of  the  rocks  of  the  two  localities,  all  the 
places  in  which  organic  remains  were  observed,  occur  in  the 
neighbourhood  of  Sop's  Arm. 

One  of  these  localities  is  Bartlet's  Cova  Here  the  fossils  occur 
in  calcareo-arenaceous  flagstoues,  and  the  genera  observed,  in 
addition  to  numerous  fuooids  and  crinoidal  stems  were  a  Mur^i^ 
mmia,  au  OrthoeeraSy  and  a  Qraptdithus,  At  a  point  on  the  main 
coast,  half-way  between  Spear  Point  and  the  promontory  occupied 
by  the  porphyry,  which  strikes  from  Sop  Island,  oi^nic  remains 
were  met  with  in  strata  somewhat  similar  to  those  of  Bartlet's 
Cove ;  they  consisted  of  fucoids,  crinoidal  stems,  and  an  OrthooeraB. 
On  the  western  side  of  Goat  Island,  still  in  the  same  description  of 
strata,  in  addition  to  fragments  of  crinoidal  columns,  there  were 
met  with  a  Sj/ringapara,  and  Favoaitea  Odhlandiea.  Many  of  the 
specimens  of  coral  were  here  replaced  by  white,  and,  in  some 
instances,  by  pink  calc-spar. 

The  rocks  of  Sop  Island,  Goat  Island,  and  Sop's  Arm,  and  the 
neighbouring  main  coast,  are  intersected  by  many  veins  of  white 
quartz,  some  of  which  contcdn  specular  iron  ore,  generally  in  small 
quantities,  and  others  the  yellow  sulphuret  of  copper.  One  of  the 
former  is  seen  associated  with  the  porphyroid  rock  described,  at 
the  east  end  of  Sop's  Arm.  It  presents  druses,  lined  with  six- 
sided  terminated  prisms  of  transparent  and  translucent  quartz, 
and  these  are  in  many  places  invested  with  steel-grey  specular 
iron  ore,  and  in  others  with  minute  scales  of  red  hematite.  A 
vein  of  a  similar  character  intersects  green  slates  at  the  south  side 
of  the  arm,  about  2  miles  from  the  upper  end ;  a  probable  con- 
tinuation of  it,  still  in  green  slates,  runs,  parallel  with  the  strike, 
through  the  eastern  end  of  Goat  Island,  and  is  probably  still 
continued  across  a  point  on  the  coast  about  2  miles  farther 
northward.  Another  occurs  on  Sop  Island,  on  the  opposite  side  of 
the  narrows  between  it  and  Goat  Island.  In  this  are  enclosed 
masses  of  bluish-green  chlorite,  which  is  penetrated  by  projecting 
prisms  of  transparent  quartz ;  and  peroxyd  of  iron,  in  steel-grey 
and  red  scales,  is  disseminated  in  small  quantities  in  the  vein.    In 
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Bartlet's  Cove  a  somewhat  similar  white  quartz  vein  occurs,  which 
was  marked  by  the  presence  of  copper  pyrites,  sparingly  dis- 
seminated ;  but  on  the  east  side  of  Sop  Island,  about  a  mile  from 
the  north  end,  there  appears  to  be  a  fault  or  dislocation,  con- 
stitutiug  a  lode,  in  which  the  yellow  sulphuret  of  copper  occurs  in 
more  abundance.  The  bearing  of  the  lode  is  S.  56^  W.,  and  the 
mass  between  the  walls  is  made  up  of  crushed  and  broken  fragments 
of  the  rock  on  either  side,  which  belongs  to  the  porphyritic  dyke 
running  through  the  island,  with  fragments  of  slate.  The  width 
of  the  lode  varies  from  a  few  inches  to  a  foot,  and  throughout  this 
the  yellow  sulphuret  is  abundantly  disseminated  in  small  grains. 
It  also  appears  to  penetrate,  in  a  smaller  degree,  the  walls  on 
either  side  of  the  lode,  which  are  much  stained  by  green  carbonate. 
An  average  sample  of  the  lode,  however,  has  yielded  to  analysis 
only  one  per  cent,  of  metallic  copper. 

The  limestones  of  the  formation  appear  in  general  to  be  too 
impure  for  burning  into  quicklime,  but  there  are  several  bands  of 
the  rock  which  might  be  very  well  adapted  for  building,  and 
occasionally  a  good  coarse  sample  of  whetstone  may  be  procured 
from  slaty  portions  of  the  formation. 

The  eastern  limit  of  the  formation  appears  to  run  into  the  cove 
on  the  west  side  of  Spear  Point,  where  it  is  succeeded  by  rocks 
supposed  to  belong  to  a  higher  formation.  The  general  dip  of  the 
strata  is  to  the  south-eastward,  across  the  whole  breadth ;  but  the 
occurrence  of  the  conglomerates  on  each  side  suggests  that  it  may 
be  arranged  in  the  form  of  a  trough  between  the  parallel  belts  of 
porphyry,  with  an  overturn  on  the  south-east  side.  It  seems 
probable,  however,  that  the  rise  of  the  conglomerates  on  this  side, 
perhaps  occasioned  by  the  intrusion  of  the  porphyry,  is  only  to  be 
considered  an  undulation  subordinate  to  a  wider  trough  lying  in 
White  Bay. 

5.  Devonian  Series. 

In  describing  the  dislocation  which  crosses  Croc  Harbour, 
mention  was  made  of  the  peninsulas  of  Cape  Bouge  and  Cape  Fox. 
These  peninsulas  are  joined  to  the  main  coast  by  very  narrow 
necks  of  land,  and  between  the  peninsulas  is  situated  Cape  Bouge 
Harbour.  Both  peninsulas  are  composed  of  the  same  rocks,  the 
strata  striking  across  the  barbour,  from  the  one  to  the  other,  in  a 
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general  N J^.E.  and  S.S. W.  bearing.  The  Cape  Bouge  peninsula, 
on  the  northern  side  of  the  harbour,  gives  the  larger  development 
of  these  rocks,  and  the  coast  along  tliis  part  of  the  harbour  was 
selected  to  obtain  a  section.  The  direct  breadth  across  the 
measures,  from  the  neck  of  the  peninsula  to  the  Atlantic  on  the 
outside,  is  just  about  2  miles ;  but  in  this  the  strata  are  arranged 
in  the  form  of  a  trough,  with  the  dislocation,  which  has  already 
been  alluded  to,  running  through  it,  nearly  on  the  strike,  at  one- 
third  of  the  breadth  from  the  neck  of  the  peninsula ;  and  towards 
this  dislocation  the  strata  dip  in  opposite  directions,  at  angles 
varying  from  84^  to  51°.  A  greater  volume  of  strata  crops  out  on 
the  south-eastward  side  of  the  trotigh  than  on  the  north-westward ; 
and  as  those  at  the  base,  on  the  latter  side,  do  not  make  their  re- 
appearance on  the  other,  it  is  concluded  that  the  dislocation  is  a 
downthrow  on  the  south-eastern  side,  equal  in  amount  to  at  least 
the  difference  in  volume  between  the  two.  The  base  of  the  strata 
on  the  north-western  side,  approaches  the  diorites  and  quartzites 
of  the  middle  division  of  the  Quebec  group,  and  it  is  supposed  to 
rest  upon  them  unconformably :  the  following  is  a  description  of 
the  series  in  ascending  order : — 

Feet. 

1.  Coarse  conglomerates,  of  which  the  paste  is  a  greenish-grey 

micaceous  sand,  and  the  enclosed  pebbles  consist  chiefly  of 
reddish-grey  diorite,  opaqne  white  quartz,  bluish  quartzite, 
and  occasional  red  jasper.  The  conglomerates  are  in  massive 
beds,  and  are  interstratified  with  greenish-grey  micaceous 
sandstones 93 

2.  Greenish-grey  micaceous  sandstones,  with  ripple-mark  on  some 

of  the  surfaces,  and  occasional  carbonised  broken  remains  of 
plants 8 

3.  Coarse  conglomerates,  as  before 18 

4.  Measures  concealed      40 

5.  Black  slates  interstratified  with  thin  beds  of  hard  grey  sand- 

stone, followed  by  reddish  slates  at  the  top    15 

6.  Coarse  conglomerates,  as  before  in  massive  beds,  interstratified 

with  greyish  slate  bands 29 

7.  Measures  concealed      60 

8.  Reddish  slaty  micaceous  sandstones,  becoming  blackish  grey  at 

the  top ;  the  surfaces  of  the  beds  show  coarse  ripple  mark   ..     11 

9.  Measures  concealed      ..      ..      29 

10.  Dark  grey  dolomite  in  thin  beds,  some  of  which  weather 

yellow;  the  surfaces  of  some  of  the  beds  arc  occasionally 
marked  with  reticulating  crack-casts      37 

340 
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These  strata  occur  in  the  isthmus  joining  the  peninsula  of  Cape 
Eouge  with  the  mainland,  and  from  the  isthmus,  the  coast  of  the 
peninsula  and  the  strike  so  nearly  coincide  for  upwards  of  a  mile, 
that  no  additional  strata  can,  for  that  distance,  be  safely  gathered 
from  it.  Between  this  point  and  the  fault,  however,  the  shore 
becomes  obliquely  transverse  to  the  measures.  The  direct  breadth 
across  them  is  about  a  quarter  of  a  mile,  and  the  average  slope  of 
the  strata  thirty-four  degrees,  which  would  give  a  thickness  of  about 
750  feet.  This  consists  of  red  and  black  slates  interstratified  with 
greenish-grey  sandstones. 

The  section  on  the  opposite  side  of  the  fault  occupies  the  coast 
to  the  outside  of  the  harbour,  and  gives  the  following  strata  in 
descending  order : — 

Feet 

1.  Red,  greeD,  and  black  slates,  with  a  mass  of  greenish-grey 

sandstone  at  the  top      650 

2.  Measures  concealed  in  a  valley,  having  a  breadth  of  about 

30  chains 1000? 

3.  Red  slates  with  bands  of  red  and  green  sandstone 1450 

4.  Red,  black,  and  green  slates  interstratified  with  sandstones, 

and  yellow-weathering  bands,  probably  dolomites        ..      ..     450 

3550 

The  transverse  breadth  of  the  section  is  about  90  chains ;  the 
inclination  near  the  fault  is  86^,  which  gradually  increases  and 
becomes  51°  on  the  outside  of  the  harbour.  This  would  give 
about  the  same  vertical  thickness,  in  which,  however,  it  is  taken 
for  granted  that  the  strata  concealed  under  the  valley  (2)  are  not 
affected  by  any  undulation  or  dislocation.  It  would  appear  from 
this  that^  with  the  conglomerates  at  the  base,  the  whole  thickness 
would  be  about  3750  feet,  and  that  the  fault  may  be  considered  a 
displacement  of  about  2500  feet. 

Groais  Island  lies  eastward  from  Cape  Eouge  about  9  miles. 
The  north  end,  and  probably  the  whole  island,  consists  of  coarse 
quartzose  mica-slate,  like  that  of  Coney  Arm  Head,  and  it  is  cut 
by  white  quartz  veins  carrying  small  quantities  of  copper  pyrites. 
At  the  north-west  corner,  cliffs  of  the  mica-slate  rise  vertically  up 
from  the  water  for  350  feet,  and  the  dip  appears  to  be  N.  35°-45*' 
W,  <  37°-45°.  The  small  island  north  of  this  corner  consists  of 
strata  belonging  to  the  series  displayed  at  Cape  Eouge  Harbour. 
They  appear  to  unconformably  overlie  the  mica-slate  of  Groais, 
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their  dip  being  8.  80**  W.  <  IS*',  and  they  consist  at  the  base,  in  a 
cliff  in  which  they  are  seen,  of  coarse  conglomerates,  with  enclosed 
masses  of  the  mica-slate  in  an  arenaceous  pasta  The  conglome- 
rates are  surmounted  by  about  70  feet  of  red  and  grey  sandstones 
and  red  slates,  which  are  capped  by  about  30  feet  of  conglomerates 
interstratified  with  green  arenaceous  shales,  and  the  surfaces  of 
some  of  the  sandstones  display  carbonised  comminuted  plant& 

On  submitting  to  Dr.  J.  W.  Dawson  (of  McGill  College,  Mon- 
treal, so  well  known  for  his  great  skill  in  fossil  botany)  the  plants 
belonging  to  this  formation  obtained  here  and  at  Gape  Bouge 
Harbour,  he  has  favoured  me  with  the  succeeding  remarks. 
^'  Though  all  the  specimens  are  obscure,  there  seem  to  be  among 
them  the  following  forms:  1.  Pmlophyton,  like  P.  prineeps;  2. 
Lepidodendran,  decorticated,  resembling  L,  Chemungense ;  8.  SiffU' 
laria^  a  small  portion  of  a  stem  not  specifically  determinable; 
4.  Striated  stems,  probably  stipes  of  ferns;  5.  SphenopUris,  a 
small  and  obscure  leaflet.  The  supposed  fossil  wood  and  carbona- 
ceous matter  show  no  structure.  Though  the  collection  does  not 
afford  sufficient  material  to  warrant  a  decided  opinion,  I  should 
be  inclined  to  refer  it  to  the  Upper  Devonian,  rather  than  to  any 
other  period." 

The  formation  would  thus  appear  to  be  equivalent  to  a  part  of 
what,  in  the  'Geology  of  Canada,'  have  been  called  the  GaspS 
sandstones.  The  rocks  under  description  certainly  bear  a  strong 
general  resemblance  to  a  portion  of  this  group,  but  they  also  in 
some  degree  resemble  the  Bonaventure  formation  of  Gasp6, 
equivalent  to  the  Lower  Carboniferous  of  Nova  Scotia.  Until 
more  definite  evidence  is  obtained,  however,  it  will  be  conve- 
nient to  class  them  provisionally  as  belonging  to  the  Devonian 
series. 

From  the  Gasp^  sandstones  at  the  eastern  extremity  of  Canada 
petroleum  springs  issue  in  many  places ;  and  as  it  is  from  the 
Devonian  series  that  petroleum  is  obtained  in  such  abundance  in 
Pennsylvania  and  in  Western  Canada,  it  seems  reasonable  to  expect 
that  available  quantities  of  the  substance  will  reward  researches 
in  GrBsp6.  No  springs  of  petroleum  were  observed  in  the  vicinity 
of  Cape  Bouge  Harbour ;  but  concentric  nodules  of  irregular,  and 
sometimes  elongated  founs,  were  occasionally  met  with  in  black, 
hard,  argillaceous  slates  towards  the  base  of  the  formation,  which 
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on  fracture  were  found  to  be  charged  with  the  oil,  and  the  fact  is 
one  not  to  be  lost  sight  of. 

In  the  deep  cove  west  of  Spear  Point,  in  White  Bay,  red, 
green,  and  black  slates  strike  into  the  land,  a  short  distance  east 
of  one  of  the  points  mentioned  as  giving  fossils  allied  to  Upper 
Silurian  types;  and  it  seems  probable  that  we  have  here  the 
junction  of  the  Upper  Silurian  and  Devonian  series.  Similar  red, 
green,  and  black  slates  form  the  west  side  of  White  Bay,  from 
Spear  Point  to  the  entrance  of  Salt  Water  Pond,*  on  both  sides  of 
which  conglomerates  occur,  and  contorted  red  and  green  slates, 
with  grey  sandstones  and  conglomerates,  continae  on  the  west 
side  of  the  bay,  on  the  way  to  GK)ld  Gove  at  its  head.  From  the 
lithological  character  of  these  rocks,  and  the  geographical  rela- 
tions they  bear  to  the  Upper  Silarian  near  Spear  Point,  it  is 
assumed  that  they  are  contemporaneous  with  those  of  Cape  Rouge 
and  belong  to  the  Devonian  series ;  but  as  the  few  fossils  that 
were  obtained  are  too  obscure  to  be  in  any  way  identified,  the  most 
satisfactory  evidence  is  still  wanting.  The  disturbances  of  this 
part  are  very  great,  the  strata  being  frequently  dislocated  by 
considerable  faults,  and  frequently  inverted  or  much  contorted ; 
so  that  to  follow  out  the  structure  minutely  would  be  a  labour 
requiring  much  more  time  than  I  felt  to  be  at  my  disposal.  The 
general  arrangement,  however,  exclusive  of  minor  complications, 
seems  to  show  that  the  formation  here  lies  in  a  sharp  narrow 
trough,  supported  by  the  Upper  Silurian  series,  keeping  the 
west  side  of  White  Bay  to  its  head,  and  then  including  Northern 
Island.  Farther  inland,  to  the  southward,  the  trough  may 
lose  its  sharpness,  and  spread  out  in  the  valley  of  Biver  Head 
Brook. 

The  presence  of  small  quantities  of  carbonaceous  matter, 
occurring  occasionally  in  the  rocks  at  Cape  Bouge,  has  given  rise 
to  rumours  of  the  existence  of  coal  seams  there,  and  in  other 
localities  in  the  neighbourhood,  where  the  formation  is  exposed. 
One  thin  exceptional  seam  of  coal  is  known  to  occur  in  the 
equivalent  rocks  of  Gasp^.t  Its  thickness  does  not  exceed 
1  inch,  and  it  is  the  only  one  which  has  been  detected  in  a 
thickness  of  strata  exceeding  7000  feet,  belonging  to  the  forma- 

*  This  18  another  Salt  Water  Pond  having  no  relation  to  that  previonsly  mentioned, 
t  'Qeology  of  Canada,'  p.  894. 
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tion,  which  are  nearly  all  exposed  on  the  Gasp^  coast  of  the 
Gulf  of  St.  Lawrence.  The  formation  is  beneath  the  horizon 
of  that  series  of  rocks  which,  from  the  presence  of  workable 
coal  seams  in  it,  is  truly  called  the  Carboniferons,  and  nothing 
that  we  know  of  this  lower  formation  elsewhere  in  America, 
or  that  I  have  observed  on  the  coast  of  the  northern  penin- 
sula of  Newfoundland,  would  justify  the  expectation  of  dis- 
covering in  it  coal  beds  of  any  commercial  importance. 

On  the  north-west  coast  of  Hall's  Bay  there  occurs  a  con- 
glomerate chiefly  of  a  red  colour,  with  interstratified  beds  of 
grey  and  red  sandstone.  Similar  rocks  are  partially  exposed, 
resting  on  syenite,  on  the  south-east  side,  towards  the  head  of 
the  bay.  They  form  also  the  islands  at  the  entrance  to  Indian 
Brook,  and  both  sides  of  the  brook  as  fEtr  as  we  ascended.  These 
strata  are  usually  only  slightly  tilted,  while  other  apparently 
older  rocks  come  up  at  intervals,  considerably  disturbed;  but  a 
great  accumulation  of  drift,  which  is  extensively  spread  over  the 
valley  of  the  stream,  generally  conceals  the  older  rocks,  and  the 
junction  of  the  two  was  nowhere  observed.  There  is  little  doubt, 
however,  that  the  conglomerate  rests  upon  the  disturbed  rocks, 
unconformably,  and  it  may  possibly  be  of  a  later  age  than  the 
Devonian ;  but  the  absence  of  fossils,  without  further  evidence, 
must  leave  the  matter  in  suspense.  Small  specimens  of  coal, 
which  have  been  found  near  the  upper  rock  in  Hall's  Bay,  are  no 
evidence  of  any  weight  on  the  point,  as  these  are  clearly  a  part  of 
the  ancient  drift,  and  may  have  been  derived  from  Carboniferous 
rocks  farther  north. 

6.  Superficial  Drift. 

Superficial  deposits,  on  the  great  northern  peninsula  of  New- 
foundland, may  be  said  to  have  no  existence,  except  in  the  shape 
of  great  erratic  blocks,  with  which  the  country  generally,  and  the 
valleys  particularly,  are  covered ;  nearly  the  whole  of  the  finer 
material  having  been  swept  into  the  sea.  The  surfaces  of  the 
rocks  are  often  smoothly  rounded,  and  they  sometimes  exhibit 
the  parallel  grooves  and  scratches  of  glacial  action.  In  Beaver 
Cove  of  Canada  Bay,  and  at  the  exit  of  this  bay,  they  were  ob- 
served bearing  S.  25°  E.,  which  is  just  about  the  bearing  of  the 
valley,  from  the  head  of  Long  Arm  to  the  exit  of  the  bay.    The 
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most  northern  drift  deposit  of  any  consequence  that  was  met  with, 
was  at  the  head  of  Little  Bay,  near  the  Terra  Nova  mine,  where 
there  is  a  thickness  of  probably  50  or  60  feet  of  stratified  clay, 
gravel,  and  sand,  containing  modem  marine  shells,  at  the  height 
of  about  40  feet  above  the  high-water  mark.  The  surfaces  of  the 
rocks  next  the  shore  are  here  sometimes  smoothlv  rounded  and 
marked  by  parallel  scratches.  The  bearing  of  the  grooves  is 
S.  56^  W.,  which  is  the  general  bearing  of  the  valley.  Farther 
south,  the  drift  becomes  more  important,  and  it  extends  over  a 
large  area  north-west  of  Hall's  Bay,  and  up  the  valley  of  Indian 
Brook.  The  banks  of  this  stream  expose  high  sections  of  strati- 
fied clay,  which  is  sometimes  of  a  reddish,  and  sometimes  of  a 
drab  or  bluish  colour.  It  is  usually  surmounted  by  beds  of  sand 
or  gravel,  or  an  admixture  of  the  two,  and  it  gives,  in  many  in- 
stances, a  considerable  extent  of  flat  or  gently  undulating  country, 
thickly  covered  by  forest  trees,  such  as  white  pine,  balsam,  fir, 
poplar,  and  birch,  some  of  which  are  often  of  large  size.  Con- 
siderable tracts  through  this  part  of  the  country  seem  to  possess 
the  ordinary  requirements  of  agriculture,  and  would  be  eligible 
for  settlement.  The  clays  appear  to  be  suitable  for  the  manufac- 
ture of  bricks,  and  the  timber,  in  many  places,  is  sufficiently 
abundant  for  the  construction  of  dwelling-houses,  and  such-like 
purposes. 

I  have  the  honour  to  be,  Sir, 

Tour  most  obedient  servant, 

A.  MUBBAT. 


APPENDIX. 

LOWER  SILURIAN  ROCKS  OF  NORTH  AMERICA. 

As  the  Lower  Silurian  rocks  will  probably  form  a  prominent 
feature  in  the  geology  of  Newfoundland,  it  may  be  useful  to 
state  here  the  succession  of  deposits  which  constitute  the  series, 
according  to  our  present  knowledge.  The  sediments  which  in  the 
first  part  of  the  Silurian  period  were  deposited  in  the  ocean  sur- 
rounding the  Laurentian  and  Huronian  nucleus  of  the  present 
American  continent,  appear  to  have  differed   considerably  in 
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different  areas.  Oscillatiozis  in  this  ancient  land  permitted  to 
be  spread  over  its  surface,  when  at  times  submerged,  that  series 
of  apparently  conformable  deposits  which  constitute  the  New 
York  system,  ranging  from  the  Potsdam  to  the  Hudson  River 
formation.  But  between  the  Potsdam  and  Chazy  periods  a 
sudden  continental  eleyation,  and  subsequent  gradual  subsidence, 
allowed  the  accumulation  of  a  great  series  of  intermediate  de- 
posits, which  are  displayed  in  the  Green  Mountains,  on  one  side 
of  the  ancient  nucleus,  and  in  the  metalliferous  rocks  of  Lake 
Superior,  on  the  other,  but  which  are  necessarily  absent  in  the 
intermediate  region  of  New  York  and  Central  Canada. 

At  an  early  date  in  the  Silurian  period,  a  great  dislocation 
commenced  along  the  south-eastern  line  of  the  ancient  gneissic 
continent,  which  gave  rise  to  the  division  that  now  forms  the 
western  and  eastern  basins.  The  western  basin  includes  those 
strata  which  extended  over  the  surface  of  the  submerged  con- 
tinent, together  with  the  pre-Chazy  rocks  of  Lake  Superior,  while 
the  Lower  Silurian  rocks  of  the  eastern  basin  present  only  the 
pre-Chazy  formations,  unconformably  overlaid,  in  parts,  by  Upper 
Silurian  and  Devonian  rocks.  The  group  between  the  Potsdam 
and  Chazy,  in  the  eastern  basin,  has  been  separated  into  three 
divisions,  but  these  subdivisions  have  not  yet  been  defined  in  the 
western  basin.  In  the  western  basin  the  measures  are  compara- 
tively flat  and  undisturbed ;  while  in  the  eastern  they  are  thrown 
into  innumerable  undulations,  a  vast  majority  of  which  present 
anticlinal  forms  overturned  on  the  north-western  side.  The 
general  sinuous  north-east  and  south-west  axis  of  these  undula- 
tions is  parallel  with  the  great  dislocation  of  the  St.  Lawrence, 
and  the  undulations  themselves  are  a  part  of  those  belonging  to 
the  Appalachian  chain  of  mountains.  It  is  in  the  western  basin 
that  we  must  look  for  the  more  regular  succession  of  the  Silurian 
rocks,  from  the  time  of  the  Chazy,  and  in  the  eastern,  including 
Newfoundland,  for  that  of  those  anterior  to  it.  It  is  to  be  re- 
marked, however,  that  in  the  great  northern  peninsula  of  New- 
foundland, instead  of  undulations,  great  lines  of  fracture  and  dis- 
location are  observed,  while  the  strata  are  but  little  tilted,  and  it 
has  not  been  decided  precisely  where  the  limit  between  the 
eastern  and  western  basins  is  to  be  found  in  that  island.  It 
seems  probable,  however,  that  it  will  run  on  the  east  side  of  the 
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Laurentian  monntains,  which  form  the  backbone  of  the  peniDsola 
jost  mentioned. 

The  succession  of  Lower  Silurian  formations  in  North  America 
may  be  thus  tabulated,  the  palaeontological  evidence  as  to  the 
relations  of  the  Upper  Calciferoas  and  the  Quebec  group  to  the 
formations  above  and  below  them,  having  been  determined  by 
Mr.  Billings. 


Eagllab 
STDonymi. 


Coo^lete  Sertok 


Oandoe 
Caradoo?    . 

LUodeilo    . 

TVemadoo    ..| 
LiDgolft  flagsj 


12.  Hndiion  River 
11.  Uiica  ..     .. 
10.  Trentoa  group 
9.  Chazj..      .. 


5.  Upper  Oalciferoiii 
4.  Lower  Caldferous 
8.  Upper  Potsdam 
2.  Lower  Potsdam 
1.  St  John's  group 


Western  Baalii. 


Hudson  River 
Utica    . . 
Trenton  group 
Chazy  .. 


L.  Oalciferous 
U.  Potsdam 
L.  Potsdam? 


Etftera  Basin. 


Newfoondlaad. 


SiUery.. 
Lauzon 
Levis  .. 


L.  Potsdam 
St.  John  gr. 


.« 


SiUery 
Lauzon 
Levis 

U.  Oalciferous 
L.  Galoiferoua 
U.  Potsdam 
L.  Potsdam 
St.  John's  gr. 


It  thus  appears  that  the  lower  portion  of  the  series  is  complete 
in  Newfoundland,  and  the  upper  in  New  York  and  Central  Canada. 
Divisions  3,  4,  and  5  have  not  yet  been  recognised  in  the  eastern 
continental  region. 

The  St.  John's  group,  1,  is  represented  at  St.  John,  New 
Brunswick,'  by  3000  feet  of  black  slates  and  sandstones,  whose 
fauna,  described  by  Mr.  Hartt,  was  correctly  referred  by  him  to 
titage  C  of  Barrande's  primordial  zone.  It  there  reposes  on 
older  schistose  rocks,  as  yet  unstudied,  but  by  Messrs.  Hartt  and 
Matthews  designated  as  Cambrian.  The  slates  of  St.  John,  New 
Brunswick,  Newfoundland,  and  the  Paradoxides  beds  of  Braintree, 
Massachusetts,  also  probably  belong  to  the  same  horizon. 

The  Lower  Potsdam,  2,  is  represented  by  several  hundred  feet 
of  limestones  and  sandstones  on  the  Straits  of  Belleisle,  and  on 
White  Bay,  in  Newfoundland,  and  by  the  slates  of  St.  Albans  and 
Georgia,  Vermont. 

The  Upper  Potsdam,  3,  is  that  of  Wisconsin  and  Minnesota, 
represented  in  the  typical  Potsdam  of  New  York,  which  is  overlaid 
by  the  Lower  Calciferous,  4 ;  while  the  Upper  Calciferous,  5,  is 
only  recognised  in  the  northern  peninsula  of  Newfoundland. 
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The  Quebec  group,  6,  7,  8,  is  divided  into  [three  parts,  named 
from  localities  where  they  are  largely  displayed.  The  first  or 
Levis  division  embraces  the  limestones  and  black  slates  of  Point 
L^vis,  Orleans  Island,  and  Fhillipsburgh,  with  their  numerous 
fiauna  of  trilobites  and  graptolites,  for  the  most  part  identical  with 
those  of  the  Skiddaw  slates.  The  second  or  Lauzon  division  was 
at  first  united  with  the  preceding,  but  has  been  separated  from  it 
on  account  of  its  great  mineralogical  importance  and  distinctness^ 
it  being  the  metalliferous  zone  of  the  Lower  Silurian  in  North 
America.  Magnesian  rocks,  including  dolomites,  magnesites, 
serpentines,  diorites,  chloritic  and  steatitic  beds,  with  micaceous 
and  gneissic  strata,  characterise  this  Lauzon  division;  which  is, 
moreover,  rich  in  copper  ores,  chiefly  as  interstratified  cupriferous 
slates,  and  is  accompanied  by;  silver,  gold,  nickel,  and  chromium 
ores.  The  only  fossils  certainly  recognised  in  it  are  an  OhoUda 
and  two  species  of  LinfftUa,  at  its  summit.  •  It  is  overlaid  by  the 
Sillery  division,  which  consists  of  a  great  mass  of  sandstones  and 
conglomerates,  2000  feet  thick,  interstratified  with  red  and  green 
slates,  and,  so  far  as  yet  known,  is  destitute  of  fossils.  In  a  large 
part  of  its  distribution,  the  Quebec  group  is  crystalline  and 
metamorphic,  but  the  characteristic  mineral  elements  of  the 
Lauzon  division  are  to  be  found  both  in  the  altered  and  unaltered 
portions. 

W.  E.  L. 
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CHAPTER  m. 

REPORT  FOB  1865 ;  BEING  A  NARRATIVE  OF  EXPLORATION  FROM 

THE  EASTERN  TO   THE   WESTERN   SHORES   OP   THE   ISLAND, 

BY  THE  VALLEY  OF  THE  INDIAN  BROOK,  HALL'S  BAY;    AND 

THENCE   BY   THE   GRAND    POND    AND   TRIBUTARIES    TO   ST. 

GEORGES  BAY. 

St.  John's,  NEwrouNDLAND, 
24M  January,  1866. 

May  it  please  your  Excellency, — 

Although  not  prepared  to  send  in  a  formal  report  of  my  pro- 
ceedings in  connection  with  the  geological  investigation  of  this 
province,  with  which  I  have  been  entrusted,  I  feel  it  my  duty  to 
represent  the  manner  in  which  I  have  been  engaged  during  the 
past  seasoD,  while  prosecuting  that  investigation  for  the  informa* 
tion  of  the  Government  and  Legislature. 

My  reports,  as  you  are  aware,  must  in  regular  course  pass 
through  Sir  W.  E.  Logan,  who  acts  as  General  Director ;  and, 
moreover,  as  my  collection  of  fossils  and  minerals  have  all  been 
forwarded  to  Montreal  for  examination  and  analysis,  it  will  be 
evidently  out  of  my  power,  previous  to  my  return  to  Canada,  to 
enter  fully  into  particulars  respecting  the  geology  of  the  country, 
or  to  give  more  than  a  brief  sketch  of  generalities,  such  as  I  have 
been  able  to  discover  in  the  field  without  other  referenoe. 

Before  entering  upon  the  subject  of  my  late  exploration,  I  hope 
I  may  be  pardoned  if  I  make  a  few  remarks  regarding  the  legiti- 
mate nature  of  a  geological  survey,  properly  so  called — a  subject 
on  which  I  fear  there  is  very  great  misapprehension  on  the  part  of 
many  in  this  province.  Practically,  the  first  thing  to  be  done  is, 
to  work  out  the  relation,  succession,  and  distribution  of  the  difi'erent 
geological  formations,  each  of  which  is  more  or  less  characterised 
by  pecidiarities,  mineral  and  fossil.  In  order  to  do  this  it  is 
essentially  necessary  to  be  provided  with  a  topographical  map, 
at  least  having  some  pretensions  to  accuracy,  whereon  to  delineate 
the  geological  features ;  and  when  such  cannot  be  procured,  the 
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only  alternative  is  to  construct  one — a  matter  requiring  in  itself 
no  small  amount  of  time^  patience,  and  diligence. 

The  names  given  to  the  various  geological  formations,  each  of 
which  represents  an  epoch  in  the  earth's  history,  may  appear  to 
the  uninitiated  as  pedantic  or  empirical;  but  some  distinctive 
appellation  is  obviously  necessary  to  make  the  matter  intelli- 
gible, and  those  that  are  given  are  generally  recognised  and 
understood. 

The  importance  of  accurate  geological  inquiry,  as  a  matter  of 
science,  is  recognised  by  the  civilised  world  at  large ;  but  inde- 
pendently of  scientific  results,  such  inquiry  can  only  tend  to 
develop  the  mineral  resources  of  a  country,  by  plainly  exhibiting 
and  illustrating  the  facts  by  maps,  sections,  and  specimens.  With 
these  and  a  description  of  the  details,  the  subject  may  be  easily 
understood. 

A  geological  map  of  a  new  country,  accompanied  by  sections 
and  well-arranged  specimens,  is  perhaps  the.  best  advertisement 
that  could  be  publicly  given  to  induce  the  introduction  of  labour 
and  capital ;  and  to  constmct  the  former  and  judiciously  arrange 
the  latter  is  most  especially  the  province  of  the  geological  sur- 
veyor. To  illustrate  what  I  am  anxious  to  express,  let  us  take  the 
existence  of  coal  as  an  example.  That  mineral,  or  one  very  nearly 
allied  to  it,  is  known  to  exist  in  other  formations  besides  that  of 
the  Carboniferous,  and  even  in  some  instances  to  occur  in  partially 
workable  quantities ;  but  as  the  great  available  beds  of  coal  are 
especially  peculiar  to  that  age  or  formation  in  all  parts  of  the  world 
hitherto  explored,  little  confidence  would  naturally  be  placed  in 
haphazard  statements  of  its  existence  in  association  with  other 
rocks.  The  inquiries  to  be  made  by  persons  desirous  of  venturing 
on  mineral  speculation  would  consequently  naturally  be — Where 
does  your  coal  exist  ?  Of  what  extent  is  your  coalfield  ?  In  what 
part  of  the  formation  is  your  seam  or  seams  ?  What  is  the  thick- 
ness? What  is  the  mineral  and  fossil  character  of  the  associated 
rocks  ?  &c.  &c — all  of  which  can  only  be  answered  to  the  satisfac- 
tion of  those  conversant  with  the  subject^  in  the  way  I  have  already 
stated,  by  maps,  sections,  and  specimens. 

Sir  W.  E.  Logan  has  already  informed  your  Excellency,  through 
a  letter  I  brought  last  spring  addressed  to  the  Hon.  the  Attorney- 
General,  that  I  had  sent  him  a  map  and  report  of  my  investiga- 
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tions  daring  the  year  1864.  This  report  has  not  hitherto  been 
sabmitted  to  the  Grovernment  here,  for  sundry  reasons,  all  of  which 
can  be  readily  explained. 

When  I  returned  to  Montreal  in  December  1864,  Sir  William 
was  in  England,  where  he  was  unavoidably  detained  much  longer 
than  anticipated  by  matters  connected  with  the  geological  survey 
of  Canada. 

Having  previously  arranged  and  examined  my  collection  for 
the  season,  I  followed  him  thither,  and  in  April  last  delivered  him 
the  map  and  report  already  referred  to,  which,  however,  he  deemed 
it  prudent  to  withhold  from  publicity  until  he  had  an  opportuDity 
of  personally  inspecting  the  evidences  corroborative  of  my  state- 
ments ;  and  further,  he  considered  that  it  would  be  more  judicious 
and  less  expensive,  should  it  prove  to  be  possible,  to  throw  the 
subject  of  the  two  years'  work  iato  one  report;  by  which  pro- 
cedure also  there  would  be  the  advantage  of  additional  experience, 
probably  tending  to  modify,  to  some  extent,  first  impressions. 

As  the  local  government  authorities  were  kindly  pleased  to 
leave  the  method  of  exploration  entirely  to  my  own  discretion,  I 
have  adopted  the  one  agreed  upon  between  my  director  and  myself 
as  the  best^  as  far  as  has  laid  in  my  power — viz.  to  explore  the 
northern  part  of  the  island  first,  hf  which  means  my  observations 
can  be  connected  with  others  made  by  Mr.  Bichardson,  of  the 
Canadian  Survey,  in  1862;  and  further,  that  by  working  in  a 
southerly  direction  I  should  be  gradually  approaching  a  position 
where  my  operations  would  be  less  likely  to  be  impeded,  especially 
daring  the  later  months  of  the  year,  from  the  inclemency  of  the 
weather  and  other  difficulties.  The  scheme  of  the  last  season  was 
to  examine  the  island  from  its  eastern  to  its  western  shores,  taking 
a  line  as  far  northwards  as  might  prove  to  be  sufficiently  conve- 
nient ;  and  this  I  have  done  by  following  the  valley  of  the  Indian 
Brook  from  Hall's  Bay,  and  thence  by  the  Grand  Pond  and  its 
tributaries  to  St.  George's  Bay.  Previous  to  starting  on  this  expe- 
dition, however,  I  paid  a  visit  to  Tilt  Cove,  on  the  northern  shore 
of  the  great  bay  of  Notre  Dame,  where  mining  operations  were 
already  proceeding,  and  where  I  felt  assured  I  should  be  able  to 
instruct  myself  as  to  the  mode  in  which  the  copper  ores  of  the 
country  might  usually  be  expected  to  occur.  In  this  idea  I  was 
by  no  means  disappointed :  I  found  the  mineral  deposits  so  well 
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illustrated  there,  by  the  nature  of  the  ground  and  the  work  that 
had  been  done,  that  I  considered  it  my  duty  to  make  an  accnrate 
survey  of  the  place,  a  copy  of  which  survey  I  have  the  hononr 
to  present  to  your  Excellency  with  this  document. 

While  in  the  neighbourhood  of  Tilt  Cove  I  also  took  the  oppor- 
tunity of  crossing  over  the  peninsula  from  Shoe  Cove  to  La  Scie, 
in  order  to  get  a  stratigraphical  section  of  it,  as  well  as  my  time 
and  means  would  permit.  Without  entering  into  particulars  as  to 
tbe'lithological  character  or  stratigraphical  arrangement  (a  matter 
I  must  defer  until  my  collection  of  specimens  have  been  more 
thoroughly  examined),  I  may  broadly  state  that  the  ore  deposits 
of  Tilt  Cove  occur  under  conditions  strikingly  similar  to  those 
known  in  Eastern  Canada,  and  to  characterise  rocks  of  apparently 
contemporaneous  origin.  By  reference  to  the  plan  it  may  be 
observed  that  the  metallic  material  is  arranged  in  isolated,  irregu- 
larly sliaped  masses,  through  a  set  of  strata  conforming  with  beds, 
above  and  below,  of  a  calcareo-magnesian  quality,  and  that  those 
beds  are  succeeded  on  the  north  by  a  great  body  of  serpentine. 
As  from  all  I  have  hitherto  seen,  and  from  all  the  information  I 
have  been  able  to  gather,  the  copper  will  in  this  country  most 
frequently  be  found  to  occur  in  a  similar  manner — that  is  to  say, 
in  beds  rather  than  regular  veins  or  lodes — I  think  it  right  to  call 
particular  attention  to  the  facts  of  this  case,  and  to  express  a 
strong  opinion  for  the  benefit  of  adventurers  and  explorers,  that 
the  immediate  neighbourhood  of  the  serpentinous  rocks,  wherever 
they  may  be  found  to  exist,  will  be  the  most  probable  position  for 
their  labours  being  crowned  with  success.  These  serpentines,  besides 
being  associated  with  many  valuable  metallic  substances,  frequently 
afford  a  beautiful  variety  of  marble,  which  in  many  oases  of  itself 
might  prove  of  considerable  importance ;  added  to  which  may  be 
enumerated  the  frequent  occurrence  of  other  reverberatory  mine- 
rals, such  as  soapstone,  potstone,  asbestos,  and  talc.  Chromic  iron 
is  frequently  associated  with  the  serpentine,  and  may  probably  be 
discovered  in  some  parts  in  workable  quantity ;  for  the  value  and 
uses  of  Avhich  I  beg  to  refer  to  the  *  Geology  of  Canada,'  pages 
748,  749. 

In  passing  from  Tilt  Cove  to  Hall's  Bay,  I  took  the  opportunity 
of  landing  at  one  or  two  points,  in  order  to  gather  such  information 
regarding  the  structure  of  that  part  as  my  limited  time  Mould 
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peimit.  At  Lush's  Bight,  on  Long  Island,  I  observed  a  band  of 
limestone  holding  fossils,  which  if  not  too  obscure  for  identification, 
may  be  found  useful  in  throwing  some  light  on  that  subject* 
These  with  the  rest  of  my  collection  have  been  forwarded  to 
Canada,  for  the  inspection  of  Mr.  Billings,  the  palaeontologist  of 
the  Canadian  Geological  Survey. 

In  making  my  exploration  across  the  island,  I  considered  it  a 
very  necessary  matter  to  make  a  topographical  survey  of  the 
country  passed  through,  as  it  soon  became  very  obvious  that  the 
maps  already  published  gave  but  the  rudest  idea  of  its  physical 
geography,  and  were  utterly  valueless  for  the  representation  of 
geological  detaiL  This  survey  was  accomplished  partly  by  scaling 
the  rivers  by  compass  bearings,  the  distances  being  measured  by 
Bochon's  micrometer  telescope,  and  partly  by  connecting  a  system 
of  triangles  by  theodolite,  a  further  check  being  kept  on  all  con- 
venient occasions  by  ascertaining  the  latitude  by  astronomical 
observation.  An  estimate  of  the  rise  on  the  rivers  was  also  made, 
and  the  heights  of  the  principal  mountains  or  hills  ascertained 
either  by  triangulation  or  simultaneous  observation  of  two  pocket 
aneroid  barometers.  A  plan  of  these  observations  was  drawn  in 
the  field  on  a  large  scale,  in  order  to  obtain  as  near  an  approach  to 
accuracy  as  possible,  from  which  I  have  since  constructed  a  map  on 
a  scale  of  four  miles  to  one  inch,  a  tracing  of  which  I  have  now  the 
honour  to  submit  to  your  Excellency. 

Li  resolving  to  cross  the  island  by  the  line  already  indicated, 
I  was  to  a  considerable  extent  influenced  by  various  rumours 
regarding  the  presence  of  coal  in  ceitain  parts  of  the  interior,  and 
considered  it  a  matter  of  the  first  importance  to  do  my  utmost  to 
develop  the  extent  and  distribution  of  the  formation,  should  it 
prove,  as  it  has  done,  to  exist.  Although  it  was  absolutely  impos- 
sible for  me  to  follow  out  the  subject  perfectly,  and  many  modifica- 
tions of  the  outlines  made  on  the  map  may  eventually  be  introduced, 
I  nevertheless  feel  pretty  well  assured  that  these  representations 
will  be  found  on  the  whole  tolerably  correct. 

Proceeding  now  to  describe  the  country  represented  on  the 
map,  I  shall  begin,  first,  by  giving  a  brief  account  of  the  geogra- 
phical characteristics,  and  afterwards  in  a  general  way  the  geolo- 
gical distribution. 

The  Indian  Brook,  where  the  survey  commenced,  falls  into 


66  GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND. 

Hall's  Bay,  on  the  north  side,  in  lat.  49""  31'  N.,  long.  66^  2  W.  The 
lower  oonrse  bears  upwards  N.  42  W.,*  with  a  distance  a  little 
oyer  2  miles  in  a  straight  line,  at  the  termination  of  which  there 
is  a  fall  of  12*7  feet.  From  the  falls  a  straight  line  beariijg 
about  8.  77°  W.,  the  distance  a  little  oyer  12  miles,  will  strike 
the  lower  end  of  the  Indian  Ponds,  found  by  observation  to  be 
in  lat.  49°  28'  41"  N.  This  course,  however,  keeps  entirely  to 
the  north  of  the  river,  and  the  river  itself  being  very 
tortuous  in  some  parts,  the  whole  distance  followed  up  to  the 
same  point  will  be  rather  over  18  miles.  A  succession  of  three 
small  lakes  or  ponds,  connected  by  narrow  channels  where  there 
is  a  slight  current,  then  extend  west-south-westerly  for  about 
8  miles,  above  which  the  valley  of  the  main  river  maintains  a 
remarkably  straight  course,  although  the  river  itself  meanders 
greatly,  bearing  S.  52°  W.  for  a  distance  of  between  8  and  9 
miles,  above  which  the  stream  makes  a  sweep  to  the  northward, 
and  finally  terminates  in  some  small  sheets  of  water  among  the 
mountains. 

The  Indian  Brook  is  supplied  with  numerous  tributary  streams 
for  the  whole  length  of  its  course,  the  largest  of  which,  flowing 
rapidly  and  in  a  very  straight  southerly  direction,  falls  into  the 
upper  Indian  Pond,  at  a  short  distance  from  the  junction  of  the 
main  river.  The  main  stream  is  for  the  most  part  rapid,  but  is 
nevertheless  easily  navigated  by  canoes  or  small  boats  when  it  is 
moderately  well  supplied  with  water,  although,  being  very  low  at 
the  time  of  our  visit,  we  were  obliged  to  drag  our  craft  for  about 
one-half  of  the  distance.  Except  at  the  falls,  where  there  is  a 
portage  of  about  100  yards,  there  is  no  interruption  to  the 
navigation  of  the  river,  so  far  as  it  was  followed.  The  estimate  of 
the  rise  from  high-water  mark  was  as  follows : — 

From  high-water  mark  in  HalPs  Bay  to  the  foot  of  the  falls,  in  current 

and  rapids,  ahont  6  feet. 
The  falls  hy  measurement,  12  *  7  feet. 

In  a  succession  of  rapids  and  currents  to  lower  Indian  Pond,  15  feet. 
Height  of  lower  Indian  Pond,  32  *  7  feet. 
Height  of  upper  Indian  Pond,  say  33  feet. 
In  rapids  and  currents  from  the  upper  Indian  Pond  to  the  portage  at 

the  watershed,  15  feet. 
Height  at  the  portage  at  watershed,  say  48  feet 

*  The  hearings  are  from  the  true  meridian. 
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The  portage  over  the  watershed  runs  in  a  S.S.W.  course, 
oyer  low  barren  land  for  about  4  miles,  at  the  end  of  which 
it  strikes  the  head  of  upper  Birchy  Fond,  found  to  be  in  lat. 
49°  21'  9".  The  height  of  upper  Birchy  Pond  was  assumed,  by 
a  rough  estimate  made  of  the  rise  and  fall  on  the  portage,  to  be 
about  60  feet.  About  a  mile  to  the  eastward  of  upper  Birchy 
Pond  there  is  another  extensive  sheet  of  water,  which  I  have  called 
Sheffield's  Pond,  lying  about  135  feet  higher  than  Birchy  Pond,  or 
about  185  feet  above  high-water  mark,  and  which  gives  it  a  large 
tribute  of  water,  and  these  are  the  principal  sources  of  what  is 
locally  termed  the  Main  Brook,  or  east  branch  of  Humber  Biver.* 
The  valley  of  the  Birchy  Ponds  (of  which  there  are  three)  and  of 
the  main  river  then  points  downwards  south-westerly,  maintaining  a 
very  straight  course  for  from  12  to  13  miles,  where  the  waters  again 
expand  into  Sandy  Pond,  a  large  and  shallow  lake,  with  an  area  of 
between  20  and  30  square  miles,  estimated  to  lie  at  the  level  of 
45  feet  above' high-water  mark.  Tlie  main  river  then  flows  out  of 
Sandy  Pond,  at  its  south-west  angle,  and  although  making  a  con- 
siderable northerly  detour  in  the  upper  part  of  its  course,  bears 
generally  south-westerly,  taken  from  point  to  point  at  the  head 
and  foot  about  9  miles,  where  it  falls  into  the  Grand  Pond  in 
lat  49°  11'  9".  Within  the  first  few  miles  after  leaving  Sandy 
Pond  there  is  a  succession  of  rapids,  which,  however,  are  easily 
ascended  as  well  as  descended  under  ordinary  circumstances ;  but 
the  lower  part  of  the  stream  flows  broad  and  deep,  with  a  gentle 
current  to  its  junction  with  the  Grand  Pond.  The  estimate  of  the 
fell  altogether,  from  Sandy  Pond  to  Grand  Pond,  was  considered 
to  be  about  11  feet,  which  would  place  the  latter  at  36  feet  above 
the  level  of  the  sea.  The  continuation  of  the  main  river  leaves 
the  Grand  Pond  at  its  north-western  angle  about  3  miles  from 
the  inlet,  and  flowing  very  rapidly  in  a  north-westerly  direction  for 
a  few  miles,  is  joined  by  the  main  river  Humber  flowing  from  the 
north,  after  which  the  course  is  south-westerly  to  Deer  Pond. 
From  Deer  Pond  the  river  again  flows  south-westerly,  and  finally 
fells  into  the  sea  at  the  head  of  the  southern  arm  of  the  Bay 

*  The  original  estimates  made  of  the  differences  of  level  on  the  waters  of  the 
Indian  Brook  and  Humber  River  were  considerably  under  the  reality.  Those  given 
on  tiie  new  map  are  the  result  of  subsequent  observations  made  in  1879  (see 
Report  for  1879). 
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of  Islands.  A  portage  from  the  Grand  Pond  cuts  off  the  great 
bend,  and  striking  the  main  river  a  little  above  its  junction 
with  Deer  Pond,  also  avoids  the  rapids  in  which  the  greater  part 
of  the  fall  is  made.  Boats  and  canoes  have  run  these  rapids, 
although  they  are  said  to  be  both  difficult  and  dangerous;  but 
below  the  termination  of  the  portage  the  river  is  easily  navigated 
to  the  sea. 

I  have  entered  thus  particularly  into  the  above  details,  to  show 
the  wonderful  facilities  that  exist  for  the  establishment  of  water 
communication  by  canal  from  shore  to  shore ;  the  importance  of 
which  can  scarcely  be  overestimated,  should  the  time  arrive  when 
mining  is  being  actively  pursued  on  either  coast,  and  workable 
seams  of  coal  be  discovered  in  the  interior. 

The  valleys  in  which  the  rivers  flow,  between  HalFs  Bay  and 
Sandy  Pond,  run,  as  may  be  seen  by  the  map,  in  a  remarkably 
straight  line  about  north-east  and  south-west,  bounded  on  either 
side  by  ranges  of  hills  rising  from  about  800  feet  to  1300  feet.  At 
Birchy  Ponds  two  conspicuous  mountains,  called  Steepmore  on  the 
one  side  and  Andrew  Cole  on  the  other,  are  scarcely  2  miles  apart, 
their  sides  rising  boldly  from  the  water's  edge ;  but  the  valley 
gradually  expands  towards  the  north-east,  and  on  the  Indian  Brook, 
particularly  near  and  below  the  Indian  Pond,  there  are  intervals 
of  very  good  land.  From  Steepmore  the  southern  range  bears 
away  in  a  south-westerly  direction,  running  for  the  Lobster-House 
and  Hind's  Mountains  (see  map) ;  while  the  northern  range  bears 
off  to  the  north-westward  from  Andrew  Cole,  and  afterwards  bend- 
ing to  the  northward  points  towards  the  head  of  White  Bay. 
Spots  of  good  land  were  observed  on  Birchy  Ponds  and  the  river 
lower  down,  especially  near  the  junction  of  the  larger  tributaries ; 
and  at  Freemason's  Point,  at  the  foot  of  the  middle  pond,  there 
are  white  birch,  pine,  and  other  trees  of  large  size. 

Sandy  Pond  is  surrounded  by  a  great  extent  of  marshes  or  low, 
flat,  sandy  plains,  which  on  the  east  side  are  bounded  by  the 
mountains  already  alluded  to  as  bearing  towards  White  Bay,  and 
on  the  west  by  a  low  and  rounded  ridge,  showing  no  bold  and 
prominent  peaks  like  the  hills  opposite,  but  covered  thickly  with 
trees,  among  which  there  are  many  white  birch,  to  the  extreme 
summit.  The  valley  of  the  river  below  Sandy  Pond  stretches  out 
in  the  direction  of  the  Grand  Pond  into  a  vast  plain,  dotted  in  all 
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directions  with  innumerable  small  sheets  of  water,  and  isolated 
woods,  surrounded  by  marsh  or  mossy  barrens. 

The  Grand  Pond  is  a  long  narrow  sheet  of  water,  stretching 
from  north-east  to  south-west  about  48  miles,  and  then  turning  off 
to  the  westward  for  a  few  miles  more  towards  its  extreme  head, 
terminating  with  an  entire  length  of  nearly  56  miles  in  lat.  48^ 
40'  25".  The  north-eastern  end  of  the  lake  is  about  5  miles 
wide,  but  it  contracts  gradually  towards  the  south-west,  and  at 
Whetstone  Point  (see  map)  is  not  over  2  miles  across,  varying 
firom  that  width  to  about  3  miles,  until  reaching  Great  Pond  Pointy 
to  the  south-west  of  which  it  expands  from  4  to  5  miles,  maintain- 
ing that  width  up  to  the  westerly  turn  at  Sandy  Point,  and  enclosing 
in  its  middle  a  great  island,  which  of  itself  has  a  length  of  about 
21  and  an  average  breadth  of  2  miles. 

The  country  to  the  north  of  the  Grand  Pond,  over  a  great  extent, 
is  low,  and  much  of  it  is  marshy,  with  numerous  small  ponds ;  but 
there  are  also  considerable  tracts  of  light  sandy  soil,  giving  a  very 
fair  quality  of  land,  and  frequently  producing  large  hard-wood 
trees,  as  well  as  pine,  balsam,  fir,  spruce,  and  tamarack  or  juniper. 
The  shores  of  the  lake,  except  at  the  northern  end,  may  be  termed 
mountainous;  the  mountains  on  the  south-east  rising  boldly  in 
some  cases  to  the  height  (as  at  Old  Harry)  of  nearly  1600  feet, 
bare  and  barren  at  the  summits,  while  those  in  the  north-west, 
although  attaining  a  considerable  elevation,  are  softly  rounded  in 
their  outline,  and  are  covered  with  dense  woods  to  the  highest 
parts.  The  greater  part  of  the  western  shore,  opposite  the  Great 
Island,  and  the  shore  of  the  island  itself,  consists  of  nearly  mural 
cliffs,  which  attain  an  elevation  of  from  400  to  600  feet. 

Away  to  the  eastward  of  the  east-shore  range,  of  which  the 
mountain  called  Old  Harry,  in  lat.  49°  1'  49",  forms  about  the  most 
conspicuous  summit,  there  lies  an  extensive  plateau,  at  an  average 
elevation  of  about  1670  feet  above  the  sea,  bounded  on  the 
east  by  the  range  of  Lobster-House  and  Hind's  Hill  (see  map). 
Viewed  from  the  tops  of  the  mountains,  this  plateau  resembles  a 
rich  agricultural  plain,  browned  with  the  stubbles  of  autumn, 
prettily  interspersed  with  isolated  woods,  and  dotted  over  by 
lakes  and  ponds ;  but  the  delusion  is  readily  dispelled  on  reaching 
the  ground,  which  consists  of  an  almost  unbroken  tract  of  marshes 
and  barrens.     Running  nearly  due  north  and  south,  this  tract 
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extends  between  the  mountain  ranges  to  Sandy  Fond  on  the 
norths  and  to  within  a  short  distance  of  the  great  Bed  Indian  Pond 
on  the  south,  containing  in  its  course  a  series  of  large  lakes,  of 
which  Hind's  Lake  is  the  largest.  Hind's  Lake  is  drained  into 
the  Grand  Pond  at  Hind's  Point,  the  stream  cutting  a  deep  gorge 
through  the  hills;  while  the  ponds  immediately  north  from  it 
drain  into  Sandy  Pond  at  its  outlet.  The  mountain  range  on  the 
east  side  of  the  plain  maintains  great  regularity  of  height  and  uni- 
formity of  appearance,  except  where  broken  through  by  Lobster- 
House  and  Hind's  Hill,  which  rise  precipitously  on  nearly  all  sides 
of  it,  forming  landmarks  to  the  trapper  or  trayeller  that  cannot  be 
mistaken.  From  the  summit  of  these  hills  the  country,  viewed  to 
the  north-east  and  eastward  generally,  is  one  continuous  barren, 
sprinkled  oyer  with  groves  of  stunted  tamarack,  and  interspersed 
with  ponds  and  marshes  as  far  as  the  eye  can  reach.  During  the 
seasons  of  migration  this  region  abounds  with  reindeer ;  while 
otter  and  beaver  are  plentiful  on  the  lower  waters.  There  are  also 
numerous  indications  of  the  presence  of  the  bear,  the  wolf,  the  fox, 
and  the  marten.  Of  the  feathered  tribe,  wild  geese  and  black 
ducks  apparently  breed  here  in  vast  quantities,  while  the  ptarmigan 
or  native  grouse  are  met  at  every  turn. 

The  hills,  constituting  what  is  called  the  Long  Bange,  interrupt 
the  straight  continuity  of  the  great  valley,  which  (as  may  be 
observed  by  reference  to  the  map)  extends  from  Hall's  Bay  nearly 
to  the  head  of  the  Grand  Pond ;  the  rest  of  the  direct  route  to 
St.  George's  Bay  being  performed  by  a  portage  of  about  15  miles 
in  a  south-westerly  direction,  crossing  the  mountains  near  Hare 
Head,  one  of  the  loftiest  in  the  immediate  region  around.  On  the 
south-west  flank  of  the  mountains  the  country  becomes  marshy, 
and  that  character  obtains  more  or  less  to  the  river-head  arm  of 
the  Bay  St.  George. 

A  small  rapid  tributary,  called  Spruce  Brook,  falls  into  the 
Grand  Pond  at  its  extreme  head,  the  general  course  of  which 
upwards  is  nearly  west  for  about  6  miles ;  and  then,  bending 
abruptly  to  the  north-eastward  for  about  as  many  more,  terminates 
in  some  small  lakes.  The  country  passed  through  by  the  lower 
reaches  of  the  stream  is  for  the  greater  part  low  and  marshy ;  but 
the  upper  parts  flow  through  a  fine  undulating  calcareous  tract, 
where  large  yellow  birch,  pine,  baleam  fir,  and  spruce  abound ; 
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the  surface  being  richly  carpeted  by  the  plant  known  as  ground 
hemlock,  indicating  a  soil  of  good  description.  This  calcareous 
tract  probably  extends  from  the  valley  of  the  Spruce  Brook  to  the 
head  of  the  southern  arm  of  the  Bay  of  Islands  on  the  one 
hand  9  while  on  the  other  it  seems  to  run  by  the  valley  of  the 
stream  known  as  St.  George's  Main  Brook,  towards  Port-a-Port, 
and  probably  to  Cape  St.  George.  The  region  generally,  although 
hilly  and  sometimes  abrupt,  is  not  altogether  mountainous  or 
precipitous,  and  the  interval  lands  in  the  bottoms  and  valleys, 
jndging  from  the  quality  of  the  soil  at  the  base  of  the  hills  on 
the  north  side  of  the  Bay  St.  George,  where  excellent  crops,  both 
grain  and  green,  are  grown,  are  capable  of  supporting  a  very  con- 
siderable population,  and  would  a£Ebrd  grazing  ground  of  admirable 
description  for  cattle  and  sheep. 

Proceeding  now  to  the  geological  division  of  the  subject, 
my  remarks  will  for  the  present  chiefly  apply  to  the  distribu- 
tion of  the  Carboniferous  formation ;  the  probable  position  of 
workable  seams  of  coal;  and  to  the  presence  of  mineral  sub- 
stances of  various  kinds  suited  for  economic  application.  At  a 
future  time,  when  the  materials  for  a  report  have  been  fairly 
studied  out,  I  shall  hope  to  be  able  to  enter  more  fully  into 
details. 

As  the  Carboniferous  formation  of  Newfoundland  is  clearly  an 
extension  of  the  same  rocks  which  constitute  the  coal-fields  of 
Cape  Breton  and  Nova  Scotia,  I,  on  my  return  from  Bay  St  George 
vi&  Sydney,  C.B.,  took  the  opportunity  of  examining  the  measures 
there,  in  order  the  more  fully  to  assure  myself  of  the  position  of 
the  workable  seams  of  coal,  as  well  as  the  masses  of  gypsum, 
occupied  in  the  vertical  geological  section;  and  I  was  further 
aided  by  some  valuable  information  given  by  Mr.  Poole,  the 
superintendent  of  the  Glace  Bay  Mines,  and  by  Mr.  Brown,  of 
the  Sydney  works. 

The  rocks  of  the  coal  formation  in  Newfoundland,  as  in  Cape 
Breton,  consist  of  conglomerates,  sandstones,  red,  green,  and  black 
shales,  with  concretionary  bands  of  limestone  or  dolomite.  The 
base  of  the  formation  is  usually  represented  by  a  coarse  con* 
glomerate  associated  with  beds  of  very  micaceous  sandstone,  and 
some  very  red  shale.  These  are  succeeded,  in  the  ascending  order, 
by  beds  of  grey,  greenish,  often  drab-weathering  sandstone ;  always 
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more  or  less  micaceous,  sometimes  coarse  in  texture,  becoming  in 
some  instances  a  fine  conglomerate,  and  at  other  times  of  very  fine 
texture  and  regular  lamination.  These  beds  are  usually  associated 
with  a  very  black  or  bottle-green  argillaceous  shale,  with 
occasional  hard,  yellow-weathering,  nodular  or  concretionary  bands 
of  impure  limestone.  Fragments  of  carbonised  plants  are  abun- 
dantly scattered  through  the  sandstones,  and  small  irregular 
seams  and  nests  of  coal  occur  frequently.  With  the  Lower 
Carboniferous  measures,  gypsum  occurs  sometimes  imbedded 
irregularly  with  the  stratification,  but  more  frequently  in  masses 
protruding  through  it.  The  upper  part  of  the  group,  in  Cape 
Breton,  consists  chiefly  of  strong  beds  of  sandstone  with  argilla- 
ceous and  bituminous  shales,  amply  stored  in  many  parts  with  fossil 
remains,  chiefly  ferns  and  other  plants,  characteristic  of  the  coal 
formation ;  and  it  is  in  this  part  of  the  section  that  the  workable 
seams  of  coal  have  hitherto  been  discovered. 

The  coal  formation  is  probably  the  most  recent  group  of  rocks 
exhibited  in  Newfoundland  (excepting  always  the  superficial 
deposits  of  very  modern  date,  which  are  largely  made  up  of  its 
ruins),  and  there  may  have  been  a  time  in  the  earth's  history 
when  it  spread  over  the  greater  part  of  the  land  which  now  forms 
the  island ;  but  a  vast  denudation  has  swept  away  much  of  the 
original  accumulation,  and  left  the  remainder  in  detached  patches, 
filling  up  the  hollows  and  valleys  among  the  harder  and  more 
endurable  rocks  of  older  date,  on  which  it  was  at  first  uncon- 
formably  deposited.  One  of  the  most  important  of  these  detached 
troughs  or  basins  of  coal  measures  is  in  the  Bay  St.  George, 
where  the  formation  occupies  nearly  all  the  lower  and  more  level 
tract  of  country  between  the  mountains  and  the  shores  of  the  bay ; 
and  another  lies  in  a  somewhat  elongated  basin  from  between  the 
more  northern  ends  of  the  Grand  and  Deer  Ponds  and  White  Bay ; 
the  eastern  outcrop  running  through  Sandy  Pond,  while  the 
western  side  probably  comes  out  in  the  valley  of  the  Humber 
Biver,  near  the  eastern  flank  of  the  Long  Bange  Mountains. 
There  is  also  reason  to  suspect  the  presence  of  a  smaller  trough  of 
the  same  rocks,  between  Port-a-Port  and  Bear  Head,  towards  the 
Bay  of  Islands,  the  greater  part  of  which,  however,  is  probably  in 
the  sea ;  and  from  local  information  I  received  from  the  Indians, 
as  well  as  some  residents  at  the  Bay  St.  George,  I  think  it  not 
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improbable  that  another  trough  of  the  formation  may  occur  in  the 
region  of  the  Bay  of  Islands. 

Following  the  outcropping  edge  of  the  northern  trough,  the  base 
of  the  coal  formation  is  found  on  the  east  side  of  the  Grand  Pond, 
opposite  the  northern  end  of  the  Great  Island ;  from  whence  it 
skirts  that  shore  of  the  lake  in  a  narrow  belt  to  the  immediate 
vicinity  of  the  Old  Harry  mountain,  where  it  runs  under  the  water 
for  a  short  distance,  reappearing  on  the  points  between  Old  Harry 
Brook  and  Hind's  Point ;  and  again,  striking  into  the  interior  at 
a  short  distance  to  the  northward  of  the  latter  point,  it  bears  for 
the  base  of  the  Conical  Hill,  crossing  Coal  Brook,  and  pointing 
towards  the  lower  end  of  Sandy  Pond.  The  immediate  contact 
with  the  underlying  rock  is  usually  concealed,  but  the  nearest 
exposures  were  invariably  a  greenstone  with  epidote,  which  forms 
the  lower  range  of  hills;  the  main  range  immediately  in  rear 
being  of  gneiss.  The  same  measures  run  across  the  northern 
point  of  the  Great  Island,  and  striking  the  western  shore  near 
Backet  Cove,  bear  away  in  a  northerly  course  for  the  northern 
end  of  Deer  Pond.  About  2  miles  to  the  northward  of  Bucket 
Cove,  beds  of  coarse  conglomerate,  interstratified  with  very  red 
shales,  which  form  a  lofty  and,  from  the  colour  of  the  shale,  very 
conspicuous  cliff,  were  found  resting  against  a  mass  of  epidotic 
greenstone;  but  the  rock  immediately  to  the  southward  and 
towards  Bucket  Gove  is  mica  schist,  with  hard,  greenish,  very 
micaceous  sandstone  or  quartzite,  the  geological  age  of  which  I  am 
not  yet  in  a  position  to  state  with  certainty. 

Considerable  disturbance  is  manifested  in  the  cliffs  on  either 
side  of  the  greenstone;  the  strata  towards  Bucket  Cove  being 
tilted  in  some  parts  so  as  to  dip  in  various  directions,  and  at  others 
for  a  short  space  to  appear  nearly  horizontal,  while  the  con- 
glomerates and  red  shales  at  the  point  are  turned  up  at  an  angle 
of  60°,  dipping  to  the  south.  The  cliffs  on  the  coast  northwards 
display  a  succession  of  undulations  in  the  stratification,  dipping 
alternately  to  the  south-eastward  and  north-westward,  by  which 
the  same,  measures  are  several  times  repeated ;  the  continuous 
r^;ularity  of  the  beds  being  also  frequently  interrupted  by  faults  or 
dislocations  of  greater  or  less  magnitude  ;  but  towards  Whetstone 
Point  these  disturbances  are  less  obvious,  and  beyond  that  point, 
approaching  the  northern  end  of  the  lake,  the  dip  appears  to 
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decrease  until  reaching  the  entrance  of  the  main  brook,  where  a 
low  section  of  brown-coloured^  coarse-grained,  ferruginous  sand- 
stone comes  out  from  below  the  superficial  deposit  of  sand,  in  a 
nearly  horizontal  attitude. 

In  the  valley  of  Coal  Brook  the  sandstones  are  exposed  in  cliffii 
from  20  to  60  feet  high,  where  they  are  in  some  part«  consider- 
ably tilted,  more  particularly  near  their  junction  with  the  green- 
stone of  the  Cbnical  Hill,  which  probably  is  intrusive.  To  the 
northward  of  the  Conical  Hill  the  rock  is  mostly  concealed,  but 
the  level  character  of  the  country  seems  to  indicate  the  probability 
of  there  being  little  disturbance.  Fossil  plants,  the  bark  of  the 
stems  of  which  were  always  converted  into  coal,  abound  in  some 
of  these  sandstone  beds  on  both  sides  of  the  lake,  and  at  Goal 
Brook ;  and  thin  irregular  seams  and  nests  of  coal  were  observed 
in  several  places.  Mr.  Jukes,  in  his  work  on  the  Greology  of 
Newfoundland,  mentions  the  occurrence  of  a  seam  of  coal  6  inches 
thick  on  the  Coal  Brook  ;  but  this  seam  I  did  not  see,  its  outcrop, 
probably,  in  the  interval  since  his  visit,  having  been  covered  over 
by  debris  from  above,  which  it  is  evident  is  constantly  falling; 
sometimes  even  in  heavy  landslips  bearing  the  trees  and  bushes 
in  inextricable  confusion  along  with  them.  Small  fragments  of 
coal  occur  on  the  bed  of  the  brook,  however,  and  are  sparsely 
scattered  among  the  gravel  along  the  shores  of  the  Grand  Pond, 
near  its  mouth.  There  is  clearly  a  seam  of  coal  near  the  outlet  6f 
the  main  brook,  part  of  the  outcrop  of  which  appears  to  lie 
between  the  mainland  and  the  small  island  I  have  called  Seal 
Island,  from  the  number  of  seals  that  frequent  its  shores ;  as,  on 
every  occasion  when  the  lake  has  been  agitated  by  strong  westerly 
winds,  quantities  of  small  angular  fragments  of  coal  are  washed 
upon  the  beach ;  but  the  great  accumulation  of  sand  and  boulders^ 
both  on  the  main  shore  and  on  the  island,  together  with  the 
vegetation  which  surmounts  it,  efiectually  conceals  the  strata  from 
view,  where  the  outcropping  edge  might  reasonably  be  expected. 
Judging  from  the  fragments  found,  however,  which  in  some  oases 
appeared  to  produce  the  whole  thickness  of  the  seam,  it  is  probably 
of  but  little  importance ;  although  by  the  process  of  boring  through 
it  the  facts  might  easily  be  ascertained.  Similar  small  seams 
and  nests  of  coal  occur  in  the  lower  part  of  the  formation  in  Gape 
Breton,  but  there  is,  so  far  as  yet  known,  a  vertical  thickness  of 
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seyeial  hundreds  of  feet  between  the  position  of  those  and  the 
lowest  workable  beds;  so  that  reasoning  on  the  analogy  that 
exists  between  the  circumstances  in  the  one  case  and  those  in  the 
other,  and  supposing  the  sandstones  of  Grand  Pond  to  be  the 
equivalents  of  those  holding  the  same  general  characteristics  in 
Cape  Breton,  the  inference  will  be  that  the  workable  measures 
will  most  probably  occur  at  a  higher  geological  horizon.  From 
what  I  have  been  able  to  observe,  if  the  workable  beds  of  Cape 
Breton  exist  at  all  in  the  central  trough  of  Newfoundland,  the 
country  where  they  may  be  expected  to  be  found  will  be  in  the 
region  between  the  Humber  Biver  and  Sandy  Pond,  where  there 
is  ample  room  to  bring  in  a  sufficient  accumulation  of  thickness ; 
although  the  character  of  the  country  in  that  part  is  sorely  against 
surface  examination,  it  being  in  a  great  measure  covered  over  by 
dense  vegetation  or  marsh. 

On  the  north  side  of  St  George's  Bay,  between  the  narrow 
isthmus  of  Port-a-Port  and  Bomain's  Brook,  thin  flaggy  beds  of 
sandstone,  some  of  a  red  and  others  of  a  greenish  colour,  come 
against  a  mass  of  limestone  strata  by  a  fault.  Between  the 
exposure  of  these  rocks  and  Bomain's  Brook  a  great  accumulation 
of  drift  material,  consisting  of  clay,  gravel,  and  sand,  rises  in  high 
bold  banks  over  the  shore,  concealing  the  older  rocks ;  but  the 
sandstones  again  appear  inside  of  Bomain's  Brook,  associated  with 
a  great  mass  of  gypsum.  In  this  case  the  gypsum  apparently 
protrudes  through  the  sandstone  beds,  which  are  brushed  up 
against  its  sides,  and  it  forms  a  cliff  of  itself  for  some  8  or  9 
chains,  with  a  height  in  some  parts  of  about  60  feet  on  the  left 
bank  of  the  stream.  To  the  eastward  the  gypseous  mass  is 
indicated  by  the  occurrence  of  several  deep  symmetrical  depres- 
sions or  hollows  on  the  land — a  phenomenon  well  known  to 
accompany  the  presence  of  the  same  mineral  in  other  parts  of  the 
world.  Beds  of  a  soft,  greenish,  micaceous  sandstone,  with  some 
red  bands,  rest  against  the  southern  flank  of  this  gypsum,  dipping 
in  a  southerly  direction  away  from  it  about  20° ;  the  surfaces  of 
many  of  which  are  sprinkled  over  with  small  fragments  of  car- 
bonised plants,  exactly  of  the  same  character  as  seen  on  the  lower 
sandstones  near  Sydney  in  Cape  Breton  and  on  the  Grand  Pond. 
A  great  proportion  of  this  mass  of  gypsum  is  pure  white,  and 
admirably  suited  for  cement  or  stucco ;  but  portions  of  it  are  of  a 
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pinkish  colour,  and  other  parts  are  deeply  stained  with  brown, 
probably  the  effect  of  decomposing  iron  pyrites.  Large  dark- 
green  crystals  of  selenite  abound  in  some  parts  of  the  gypsum. 
The  coarser  gypsum  is  largely  used  in  Canada  and  the  United 
States  for  agricultural  purposes;  there  being  raised  chiefly  for 
that  purpose  in  the  valley  of  the  Grand  River,  Canada  West 
alone,  nearly  14,000  tons  annually.*  Although  the  dip  of  the 
sandstone  at  its  junction  ^Yith  the  gypsum  is  moderately  high,  it 
seems  probable,  from  the  character  of  the  country  to  the  eastward, 
that  it  slopes  gently  with  waving  undulations  away  from  the 
mountains  towards  the  sea,  interrupted  only  by  a  set  of  crystalline 
rocks  supposed  to  be  of  Lower  Silurian  age,  which  rise  at  Indian 
Head,  and  compose  the  hills  which  look  over  the  north-east  angle 
of  the  bay.  In  this  case,  supposing  the  dip  to  be  regular  at  a  rate 
of  7°  to  the  horizon,  a  distance  of  7  miles  across  the  strike  would 
bring  in  a  thickness  of  strata  amounting  to  about  4300  feet,  and 
consequently,  in  all  probability,  that  part  of  the  formation  in 
which  the  workable  seams  of  coal  may  be  expected ;  and  in  like 
manner  a  regular  dip  of  20^  would  accumulate  the  same  amount 
of  measures  in  less  than  2  miles ;  but,  on  the  other  hand,  if  the 
rocks  are  affected  by  undulations  repeating  the  same  strata  once 
or  more,  the  thickness  will  obviously  be  proportionally  so  much 
less  according  to  the  circumstances.  About  7  miles  distant  from 
the  gypsum  on  Bomain's  Brook,  a  seam  of  coal  occurs  on  the  bank 
of  the  Indian  Brook,  which,  however,  does  not  appear  to  be  of  any 
great  thickness.  It  rests  on  a  dark-coloured  argillaceous  shale, 
which  contains  a  fossil  very  much  resembling  Siifftnaria  ficoides ; 
which  fossil  invariably  underlies  every  true  seam  of  coal  known, 
either  on  this  or  the  other  side  of  the  Atlantic ;  being,  in  fact,  the 
roots  and  rootlets  of  the  trees  which  grew  on  the  spot  and  produced 
the  accumulation  of  vegetation  which  time  and  circumstances 
have  converted  into  coal. 

The  south  side  of  the  Bay  St  Q-eorge  I  had  no  time  nor 
opportunity  of  examining  personally,  but,  according  to  Mr.  Jukes, 
the  coal  measures  on  that  side  are  to  some  extent  affected  by  such 
undulations  as  I  have  attempted  to  describe,  which  keep  the 
lower  measures  near  the  surface  for  several  miles  from  the  coast ; 

*  See  *  Geology  of  Canada,'  p.  763,  in  which  alec  the  prices  of  the  article  in 
various  conditions  wiU  be  found. 
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nevertheless,  there  is  still  ample  room  for  a  greater  accumulation, 
and  the  higher  parts  of  the  formation  may  reasonably  be  looked 
for  before  reaching  the  mountains.  Mr.  Jukes,  indeed,  saw  a  bed 
of  coal  3  feet  thick  on  the  Second  Brook,*  and  I  was  informed  by 
seyeral  residents  that  a  similar  seam  had  been  observed  about 
3  miles  to  the  southward  of  Flat  Bay.  Masses  of  gypsum  also 
occur  with  the  lower  measures  on  the  south  side,  and  the  sand- 
stones associated  with  them  are  characterised  by  the  same  obscure 
fossil  remains  as  they  are  elsewhere. 

A  small  patch  of  the  coal  formation  was  observed  on  the  high 
plateau  below  the  Lobster-House  range,  consisting  of  a  few  beds 
of  coarse  brown  sandstone,  cropping  out  in  perfectly  horizontal 
strata,  at  intervals  on  the  banks  of  the  small  lakes ;  but,  further 
than  the  fact  of  its  existence,  it  is  of  insignificant  importance,  and 
is  probably  not  over  a  few  feet  in  thickness  altogether.  The  con- 
glomerates and  sandstones  also,  which  form  a  trough  between  the 
fells  of  the  Indian  Brook  and  Hall's  Bay,  as  well  as  those  in  the 
valley  of  the  Indian  Ponds,  may  be  Carboniferous  ;  but  the  entire 
absence  of  fossils  of  any  kind  in  those  quarters  occasions  much 
uncertainty ;  and  at  all  events  there  does  not  appear  to  be  suffi- 
cient room,  in  either  case,  between  the  older  rocks  which  support 
those  beds,  to  bring  in  the  higher  measures.  The  same  remarks 
apply  to  the  conglomerates  and  sandstones  at  the  head  of  White 
Bay,  which,  in  my  communication  to  the  Hon.  the  Attomey- 
Greneral  Hoyles  last  year,  I  classed  under  the  Devonian  series. 

From  the  experience  gained  by  the  investigations  of  this  year, 
I  think  it  not  improbable  that  I  may  further  have  to  modify  my 
views  of  the  last  in  some  degree,  as  regards  the  rocks  of  the  two 
peninsulas  on  the  north-east  coast,  Cape  Rouge  and  Fox  Cape. 
The  fossils  I  obtained  from  the  formation  there  were  referred  to 
Dr.  Dawson,  of  McGill  College,  Montreal,  for  examination,  who 
gave  it  as  his  opinion  that  they  belonged  either  to  the  upper  part 
of  the  Devonian  system  or  the  base  of  the  coal  formation  ;  and  I 
was  induced  to  take  the  former  view  from  the  similarity,  in  other 
respects,  the  rocks  bore  to  those  of  Geispe,  of  admitted  Devonian 
aga  Now,  however,  having  seen  fossils  apparently  identical  with 
those  of  the  Cape  Rouge  section,  at  the  base  of  the  coal  measures 
at  Sydney,  I  cannot  help  suspecting  that  the  section  of  those 

*  Since  called  Middle  BaracboiB— Beport  for  1873. 
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peninsulas,  or  a  part  of  it,  is  coal  measures  also ;  and  if  such  is 
the  case,  as  there  is  a  considerable  accumulation  of  strata  there, 
it  is  quiie  possible  that  the  part  containing  seams  of  coal  may  be 
brought  in. 

I  have  been  induced  to  enter  thus  particularly  into  the 
circumstances  connected  with  the  coal  formation,  in  the  hope  that 
in  some  degree  my  remarks  may  act  as  a  guide  to  future  explorers, 
as  well  as  to  preyent,  as  far  as  possible,  a  useless  outlay  of  labour 
and  money  in  the  yain  attempt  of  searching  for  coal  in  rocks  of  an 
earlier  period  than  the  Carboniferous,  where  there  is  scarcely  the 
remotest  probability  of  its  existence.  In  former  times,  thousands 
if  not  millions  of  money  have  been  uselessly  expended  in  Great 
Britain,  in  the  United  States,  and  to  some  extent  in  Canada,  in 
exploring,  boring,  and  sinking  for  coal  in  older  rocks  than  the 
true  coal  formation,  which  a  little  knowledge  of  geological 
structure  might  have  saved  for  more  substantial  purposes — a 
circumstance  which  ought,  of  itself,  to  prove  that  proper  geological 
information  has  its  negative  as  well  as  positive  advantages. 

The  Carboniferous  system,  as  a  general  rule,  may  be  expected 
to  supply  economics  of  no  inconsiderable  importance,  in  addition 
to  the  coal  itself  and  the  gypsum  at  its  base ;  such,  for  example, 
as  iron  ore,  usually  in  bands  of  kidney  ironstone,  building  stone, 
grindstones,  and  whetstones ;  all  the  three  latter  of  which  are  well 
represented  in  the  rocks  of  the  formation  on  the  Grand  Pond. 

It  has  already  been  stated  that  the  lower  sandstones  of  the 
coal  formation  come  against  a  limestone  at  a  point  between 
Bomain's  Brook  and  the  isthmus  of  Portra-Port,  in  the  Bay 
St.  George.  This  limestone  strikes  along  the  shore  in  the  direc- 
tion of  Cape  St.  George,  and  may  probably  reach  that  pointy 
although,  being  unable  to  follow  the  coast,  I  cannot  state  that  it 
does  so  with  certainty.  Inside  of  the  Bay  of  Port-a-Port  beds  of 
limestone  run  along  the  shore,  dipping  at  a  moderate  angle  to  the 
north ;  but  at  the  head  of  the  coves,  or  identations  of  the  coast, 
these  rocks  are  brought  abruptly  against  another  set  of  calcareous 
strata  by  a  fault,  the  fossils  of  the  latter  of  which  appear  to  me  to 
indicate  a  much  more  recent  formation  than  those  of  the  former.* 

*  Since  this  was  written,  I  have  received  a  communication  from  Mr.  BiUings, 
through  Sir  W.  E.  Logan,  whose  opinion  with  regard  to  these  fossils  quite  confirms 
the  views  expressed  in  the  above.  Mr.  BilUngs'  words  are:  **This  limestone  is 
certainly  of  Lower  Carboniferous  age,  for  although  the  three  latter  of  the  fossils  are 
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The  calcareous  rocks  on  the  southern  side  of  the  fault  are  very 
much  crashed  and  broken,  but  are  crowded  with  beautiful  fossil 
remains ;  while  the  limestones  on  the  northern  side,  which  are  also 
foesiliferous,  are  of  totally  different  mineral  quality,  and  the  fossils 
of  entirely  a  different  type.  Eunning  in  the  line  of  the  disloca- 
tion, which  at  one  part  bears  N.  65°  E.,  S.  65°  W.,  but  which 
generally  perhaps  has  a  more  nearly  east  and  west  course,  galena, 
or  the  sulphurate  of  lead,  is  scattered  in  cubes,  or  reticulates  in 
strings  through  an  aggregate  of  large  rhomboidal  crystals  of  calc- 
spar.  The  fault  shows  itself  at  intervals,  with  these  minerals,  at 
the  heads  of  several  of  the  deeper  coves  on  this  part  of  the  coast, 
and,  as  I  was  informed  by  a  very  intelligent  resident,  is  again  to 
be  recognised  in  the  country  to  the  westward,  in  a  valley  or  gorge 
locally  called  Piccadilly.  The  condition  in  which  this  galena 
occurs  is  such  as  to  warrant  diligent  investigation  and  trial  on 
the  part  of  mineral  explorers,  as  there  is  great  probability  that  in 
some  parts  of  its  course  the  lode  may  be  found  to  produce  a 
remunerative  supply  of  the  ore. 

The  fossils  of  the  limestones  which  skirt  the  shores  of  Port-a- 
Port  Bay,  immediately  to  the  north  of  the  fault  and  lead  vein, 
appeared  to  me  to  be  of  Lower  Silurian  age.*  They  are  very 
bituminous,  emitting  a  strong  fetid  odour  by  a  blow  of  the 
hammer.  Following  the  strike  of  this  formation  to  the  eastward, 
it  forms  the  Table  Mountains,  and  farther  still  into  the  interior, 
the  hUls  on  the  north-west  side  of  the  St.  George's  Main  (since 
called  Hany's,  1874)  Brook,  and  the  upper  valley  of  Spruce 
Brook,  apparently  making  for  the  head  of  the  southern  arm  of  the 
Bay  of  Islands  where  Mr.  Jukes  reports  the  presence  of  limestone 
with  beds  of  white  marble. 

There  are  rumours  of  coal  having  been  seen  by  the  Indians, 
many  years  ago,  in  the  valley  of  the  Spruce  Brook,  which  how- 
ever I  found,  on  making  particular  inquiry,  did  not  occur  in  solid 
rock,  btU  in  broken  froffments ;  and  this  may  possibly  be  the  case 

not  determined  specifically,  there  \a  no  mistaking  the  types  to  which  they  belong. 
The  TerthraivUa  succulus  (this  refers  to  the  list  of  fossils  named)  is,  on  comparing 
specimenB,  undoubtedly  identical  with  the  species  from  Nova  Scotia  that  Davidson 
has  examined  and  figured  under  that  name." 

*  Of  these  limestones,  Mr.  Billings  says :  "  This  rock  is  the  upper  part  of  the 
true  Caicifcrous  (i.  e.  Lower  SUurian),  and  lies  next  below  the  Leyis  formation.  They 
belong  to  the  divisions  H,  I,  E,  L,  M,  *  Geology  of  Canada,'  p.  879." 
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but  if  sOy  was  most  likely  a  portion  of  the  many  erratic  boulders 
conveyed  by  ice  or  other  agency,  at  a  remote  period,  from  a 
distance. 

Whilst  in  the  neighbourhood  of  Port-a-Port,  I  was  informed 
that  a  bituminous  substance^  resembling  petroleum,  had  been 
observed  on  the  middle  long  point  on  the  west  side  of  the  bay^ 
and  also  that  native  copper  occurred  on  some  part  of  the  main 
coast  farther  north ;  but  I  was  effectually  prevented  from  visiting 
those  localities,  notwithstanding  my  great  anxiety  to  do  so,  by  a 
succession  of  furious  storms,  which  rendered  all  travelling,  either 
by  land  or  water,  utterly  impossible. 

In  conclusion,  I  have  only  further  to  remark  that  the  difiSculties 
to  be  encountered  in  attempting  to  work  out  the  geology  of  this 
Island  are  of  no  ordinary  kind,  and  will  require  time  and  much 
hard  labour  to  do  so  even  in  the  most  superficial  manner.  What 
with  the  too  general  inaccessibility  of  the  seaboard,  where  the 
best  sections  of  the  rocks  are  to  be  found;  the  difficulty  of 
travelling  in  the  interior ;  the  absence  of  topographical  maps  or 
surveys  of  any  kind,  except  of  the  coast,  on  which  to  place  the 
smallest  reliance ;  and  in  addition  to  all^  the  highly  disturbed  and 
altered  state  of  the  older  formations,  together  with  a  very  general 
absence  of  organic  remains  to  act  as  guides, — the  explorer,  it  may 
be  admitted,  has  a  sufficiently  arduous  undertaking  before  him. 
In  Great  Britain,  where  every  part  of  the  nation  is  so  easily 
accessible,  with  maps  so  accurate  as  to  be  almost  absolutely 
perfect,  with  an  able  and  ample  staff  directed  by  Sir  Henry  de  la 
Beche  or  Sir  Itoderick  Murchison,  years  have  sometimes  elapsed 
in  the  examination  of  a  single  county ;  while  in  Canada  a  well- 
organised  staff,  under  the  direction  of  Sir  W.  E.  Logan,  were 
incessantly  occupied,  for  upwards  of  twenty  years,  before  the 
structure  of  the  country  was  properly  understood. 

I  have  the  honour  to  be, 

Your  Excellency's  most  obedient  servant, 

Alexandeb  Mubrat. 
To  His  Excellency 

The  Governor  of  Newfoundland. 
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CHAPTER  IV. 

LETTER  ADDRESSED  TO  HIS  EXCELLENCY  ANTHONY  MUSGRAVB, 
DATED  JANUARY  28th,  1867  — ACCOUNT  OP  AN  ACCIDENT. 

St.  John's,  Newfoundland, 
January  28th,  1867. 

May  it  please  your  Excellency, — 

In  consequence  of  a  serious  injury  I  had  the  misfortune  to 
meet  with  while  prosecuting  my  labours  on  the  west  coast  of  this 
Island  last  summer,  I  haye  been  incapable  since  my  return  here  of 
completing  the  material  requisite  to  illustrate  the  results  of  my 
recent  investigations,  upon  which  to  frame  a  preliminary  report  to 
be  laid  before  the  Legislature.  The  work,  however,  is  now  in 
progress,  and  with  the  assistance  of  Mr.  J.  T.  Neville,  who  is 
working  up  the  plans  from  my  field  drawings,  I  hope  to  be  pre- 
pared to  furnish  you  with  the  required  documents  in  the  course  of 
next  month. 

In  the  early  part  of  the  season  I  took  the  opportunity,  while 
detained  at  St.  John's,  to  measure  a  section  of  the  rocks  near  Top- 
sail and  on  Kelly's  Island  in  Conception  Bay,  which  section, 
together  with  certain  facts  since  ascertained,  is  likely  to  reveal 
some  very  important  information  as  to  the  geological  structure  of 
the  country.  I  was  afterwards  chiefly  occupied  in  continuing  the 
examination  of  the  Carboniferous  formation  on  the  western  side  of 
the  Island,  commenced  last  year;  and  in  connection  with  the 
examination  I  found  it  necessary  to  make  topographical  survey 
of  the  rivers  Great  Oodroy  and  Humber,  as  well  as  a  portion  of 
the  country  between  Flat  Bay,  in  the  Bay  St.  George,  and  the 
mountains  to  the  southward ;  and  a  good  section  of  the  Carboni- 
ferous measures  was  obtained  along  the  coast  between  Cape 
Anguille  and  Cape  Ray. 

A  partial  examination  was  also  made  of  the  coast  between 
Cape  St.  George  and  the  Humber  River,  and  various  parts  were 
visited  on  the  southern  coast  of  the  Island,  during  the  latter  part 
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of  the  season^  for  the  purpose  of  acquiring  as  much  information  as 
possible  on  the  subject  of  the  general  distribution  of  the  geological 
formations,  together  with  the  mode  of  occurrence  of  certain  metal- 
liferous ores. 

Plans  of  the  country  surveyed  will  be  submitted  to  your 
Excellency  on  a  scale  of  one  statute  mile  to  one  inch,  together 
with  a  general  plan  on  a  scale  of  four  miles  to  one  inch,  brought 
to  connect  with  my  survey  of  1865,  which  will  serve  to  explain  the 
text  of  the  narrative  intended  to  accompany  them. 

I  trost  it  will  be  admitted,  when  the  documents  alluded  to  are 
laid  before  your  Excellency  and  Council,  that  the  work  done,  so 
tax  as  it  goes,  gives  considerable  usefcd  information,  which  in 
course  of  time  may  turn  to  the  advantage  of  the  colony,  although 
I  am  too  well  aware  that  it  might  have  been  much  more  perfect 
had  it  not  been  for  the  untoward  accident  that  has  rendered  me  a 
cripple  to  the  present  day. 

I  endeavoured,  whilst  prosecuting  my  explorations,  to  collect 
some  specimens  of  the  rocks  and  minerals  of  the  country  in  aid  of 
the  local  commissioners  for  the  great  Exhibition,  shortly  to  be  held 
in  Paris;  but  this  collection  is  also  quite  unequal  to  what  it 
might  have  been  had  my  physical  condition  permitted  more 
active  exertion  ;  yet  it  is  still  my  ambition,  should  I  receive  per- 
mission from  the  Government  to  visit  Europe  for  a  part  of  the 
coming  summer,  to  do  my  best  to  draw  public  attention  to  the 
mineral  and  agricultural  resources  of  this  country,  which  I  have 
little  hesitation  in  saying  are  in  the  meantime  only  very  imper- 
fectly understood. 

I  have,  &c., 

(Signed)        Alexander  Mubrat. 

His  Excellency  the  Gfovemor, 
&c.  &c.  &c.,  of  Newfoundland. 


(  73  ) 


CHAPTEE  V. 

BEPOBT  FOB  1866.— SUBVEYB  OF  THE  CODROY  AND  HUMBER 
R1VEB8  — NOTES  ON  THE  CABBONIFEROUS  ROCKS  OP  ST. 
GEORGE'S  BAY,  AND  CENTBAL  COUNTBY. 

St.  John's,  Newfouhdlahp, 
l8t  March^  1867. 

May  it  please  youb  Excellency, — 

I  have  the  hononr  to  furnish  you  with  the  following  narrative 
of  my  piooeedings  in  the  prosecution  of  the  geological  survey  of 
the  Island  during  the  past  season,  preliminary  to  a  more  detailed 
report  which,  in  due  course,  I  shall  be  prepared  to  present  through 
Sir  W.  E.  Logan. 

As  in  the  course  of  my  investigations  it  was  necessary  to  visit 
places  on  the  coast  remotely  distant  from  each  other,  with  which 
there  was  no  direct  communication,  it  was  deemed  expedient  that 
I  should  be  supplied  with  a  small  vessel  for  that  purpose,  and 
accordingly  the  schooner  A.  M.  W.,  of  Harbour  Grace,  with  a  crew 
of  four  men,  was  placed  at  my  disposal. 

After  some  little  unavoidable  detention  in  fitting  out  the 
vessel,  I  sailed  from  St.  John's  on  the  4th  July,  and  returned 
thither  on  the  21st  November,  1866. 

The  plan  of  the  expedition  was  (as  already  intimated  by  Sir 
W.  E.  Logan,  in  his  letter  to  the  Hon.  F.  Carter,  accompanying 
my  report  to  him  for  the  year  1864)  to  follow  out  the  limits  and 
distribution  of  the  coal  formation,  which  had  been  partially 
examined  last  year,  and  to  trace  out  any  workable  seams  that 
might  be  met  with ;  at  the  same  time  to  take  particular  note  of 
the  older  formations  at  the  various  parts  that  might  be  visited,  in 
order  to  be  the  better  prepared  to  follow  out  their  distribution  at 
a  future  time. 

Li  connection  with  the  examination  a  considerable  amount  of 
topographical  surveying  was  required,  there  being  no  recently 
published  charts  of  those  parts  of  the  western  coast  which  were 
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likely  to  be  conyenieiit  as  starting-points ;  I  therefore  deemed  it 
necessary  to  supply  myself  with  a  good  chronometer  for  the  pur- 
pose of  ascertaining  longitude  from  time  to  time,  by  means  of 
whichy  with  latitude  found  by  observations  of  the  sun  or  a  star, 
the  position  of  such  places  might  be  laid  down  with  some  degree 
of  accuracy. 

The  earlier  part  of  the  season  was  devoted  to  an  examination 
of  the  coast  between  Cape  Kay  and  Cape  Anguille,  where  a  good 
section  of  the  coal  formation  was  obtained,  and  a  survey  was  made 
of  the  Great  Codroy  River  and  Valley.  I  then  proceeded  to  the 
Bay  of  Islands,  examined  the  coast  between  Gape  St.  George  and 
Bound  Head  on  the  way,  and  commencing  in  Humber  Arm,  sur- 
veyed the  main  river  and  valley  for  about  50  miles  up  its  course, 
by  which  I  was  enabled  to  connect  the  work  of  the  present  with 
that  of  last  year.  Lastly,  I  repaired  to  the  Bay  of  St.  George  with 
the  intention  of  extending  my  survey  from  the  south  coast  of  the 
bay  by  the  valleys  of  the  various  brooks,  so  as  to  connect  that 
part  with  the  survey  of  the  Great  Codroy ;  thereby  also  obtaining 
a  transverse  section  of  the  coal  measures  of  that  region.  This 
part  of  my  plan  was  but  partially  accomplished,  as  I  only  succeeded 
in  surveying  the  Flat  Bay ;  at  the  same  time  fixing  the  position  of 
the  most  conspicuous  mountains  to  the  southward  by  triangulation, 
and  scaling  two  of  the  streams,  viz.  the  Barachois  and  Flat  Bay 
Brooks. 

My  operations  during  a  considerable  part  of  the  season,  and 
particularly  while  in  St.  George's  Bay,  were  materially  retarded 
in  consequence  of  a  very  serious  accident  which  I  had  the  mis- 
fortune to  meet  with  while  examining  the  cliffs  near  Cape  St. 
George,  by  which  I  was  rendered  incapable  of  walking  without 
assistance,  and  had  to  limit  my  investigation  to  such  places  as  were 
more  or  less  accessible  by  a  boat  or  canoe.  Under  these  circum- 
stances I  was,  with  the  greatest  reluctance,  compelled  to  abandon 
my  intended  visit  to  the  spot  where  a  3-feet  seam  of  coal  is  repre- 
sented to  exist  by  Mr.  Jukes,  in  his  work  on  the  Geology  of  New- 
foundland, and  which  I  had  resolved  to  examine  and  trace  to  its 
furthest  limits,  in  order  to  ascertain  whether  or  not  it  was  likely 
to  prove  of  commercial  importance. 

Previously  to  sailing  from  St.  John's,  I  visited  Topsail  and 
Kelly's  Island  in  Conception  Bay,  for  the  purpose  of  ascertaining 
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the  relation  between  the  rocks  which  form  the  lofty  cliffs  of  the 
mainland  there,  and  those  of  the  sea-coast  and  the  group  of  islands 
— a  subject  which  may  probably  turn  out  to  be  one  of  paramount 
importance,  when  further  investigated,  in  revealing  the  geological 
structure  of  the  Island. 

A  very  good  section  of  the  more  recent  formation  was  obtained 
on  Manuel's  Brook,  at  Topsail  Head,  and  at  Kelly's  Island ;  but 
the  obscurity  or  absence  of  organic  remains  renders  it  still  un- 
advisable  to  express  too  decided  an  opinion  as  to  the  horizon  to 
which  they  belong,  or  the  age  of  the  series  upon  which  they  repose 
unconformably.* 

Eeturning  from  the  westward,  several  parts  of  the  southern 
shore  were  visited,  and  every  possible  opportunity  taken  to  obtain 
information  respecting  mineral  indications  and  the  character  of 
the  rocks  with  which  they  were  associated.  Thus  some  considerable 
time  was  occupied  in  Hermitage  Bay  and  Bay  D'Espoir,  where  I 
was  much  indebted  to  Mr.  Bradshaw,  Collector  of  Customs  at 
Ghaultois,  for  assistance ;  and  finally  the  season  was  concluded  by 
visiting  the  La  Manche  Lead  Mine,  near  the  head  of  Placentia 
Bay,  touching  at  Burin,  Isle  Valen,  and  other  parts  on  the  western 
side  of  the  bay,  on  the  way  thither. 

Geogbaphical  Description  of  the  Great  Codroy  EiVER.t 

The  Great  Codroy  River  runs  into  the  sea,  in  lat.  47°  50'  14", 
long.  59**  19'  55",  between  15  and  16  miles  north  from  Cape  Ray, 
and  about  6  miles  south-easterly  from  Cape  Anguille.  The 
entrance  from  the  sea  is  very  narrow,  passing  between  banks  of 
sand  and  gravel,  and  several  bars  and  reefs  of  the  same  material 
stretch  outwards  to  a  considerable  distance,  which  moreover  are 
frequently  shifted  in  position  by  the  violence  of  the  storms  from 
without  by  which  they  are  assailed,  rendering  the  approach  even 
for  small  craft  very  diflBcult  and  dangerous ;  although  when  once 

*  Since  the  above  was  written  a  fossil  has  been  placed  in  my  hands  by  C.  F. 
Bennett,  Esq.,  which  is  said  to  have  been  found  by  Mr.  A.  Haryey,  of  this  place,  on 
the  larger  Belle  Isle  in  Conception  Bay.  A  photograph  of  this  fossil  was  forwarded 
to  K  BUlings,  Esq.,  paleontologist  of  the  G^logical  Survey  of  Canada,  who  at  once 
recognised  it  to  be  Cruziana  semiplicata  (Salter),  a  form  characteristic  of  the  Linguh 
flags  near  the  extreme  base  of  the  Silurian  system. 

t  AU  the  bearings  are  from  the  true  meridian. 
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inside  there  is  an  excellent  harbour,  sheltered  thoroughly  from 
all  weather. 

Measuring  from  the  lower  part  of  the  estuary,  a  little  way 
north  from  the  point  where  the  latitude  and  longitude  were 
ascertained  (see  plan),  the  general  courses  ascending  the  river  are 
as  follows : — 

Mllea.  ChAins.  Rtoe. 

Ist  reach,  N.  8P  E.    6      0    to  head  of  estuary  or  lagoon      ..  Tide- water 
2nd  reach,  N.  55°  E.    8    60    to  the  lower  main  fork,  say       ..       18  feet 

3rd  reach,  N.  53°  E.    4    60    to  second  main  fork 15    „ 

4th  reach,  N.  86°  E.    3    25    to  the  end  of  survey 12    „ 

The  lower  part  of  the  first  reach  is  wide  and  open,  but  flat  and 
shallow  over  the  whole  area,  except  where  the  main  channel  cuts 
through,  where  there  is  sufficient  water  to  float  vessels  of  con- 
siderable size  for  upwards  of  3  miles,  when  high  tide.  The  upper 
part  of  the  same  reach  also  spreads  over  a  large  space,  but  it 
includes  some  low  islands  which  extend  nearly  to  the  point  where 
the  current  of  the  river  becomes  perceptible. 

The  second  reach  is  more  or  less  rapid,  and  at  a  little  over 
4  miles  up  it,  or  about  half-way  to  the  lower  main  fork,  there  is  a 
little  fall  of  about  2  feet ;  the  total  rise  on  the  whole  reach  being 
estimated  to  be  about  18  feet.  At  the  head  of  this  reach  the  river 
is  split  into  two  streams,  of  about  equal  size,  the  one  turning  a 
little  north  towards  the  Anguille  range  of  hills  for  about  3  miles, 
after  which  it  bends  again  to  the  eastward  at  the  southern  base  of 
these  hills,  and  runs  parallel  to  them;  while  the  other  bears 
upwards  on  the  third  reach  in  nearly  the  same  course  as  before, 
gradually  approaching  the  Cape  Kay  or  Long  Eange  Mountains, 
which  it  enters  on  the  fourth  reach  above  the  second  large  fork. 
The  second  fork  joins  the  main  river  on  the  south  side,  proceeding 
from  a  gorge  of  the  Cape  Bay  mountains,  at  about  1  mile  distant 
from  it.  Between  the  first  and  second  forks  the  main  river  was 
estimated  to  fall  at  the  rate  of  about  3  feet  in  a  mile,  making  a 
total  of  about  15  feet,  and  the  upper  reach,  where  it  becomes  a 
mountain  torrent,  at  the  rate  of  about  4  feet,  giving  about  12  feet 
more  to  the  end  of  the  survey ;  thus  giving  a  rise  in  the  measured 
length  of  the  stream  of  about  45  feet. 

Besides  the  forks  already  mentioned,  there  are  numerous 
tributaries  to  this  river  falling  in  on  either  side,  among  the  most 
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important  of  which  there  are  two  in  the  lower  reach  on  the  north 
side,  flowing  from  the  Anguille  range ;  one  opposite  the  first  fork, 
at  the  head  of  the  second  reach  falling  from  the  Cape  Bay 
mountains,  and  one  coming  in  opposite  the  second  fork  at  the 
head  of  the  third  reach,  which  proceeds  from  north-eastward. 
The  stream  at  the  time  of  my  visit  was  low,  and  the  measurements 
had  to  be  made  on  foot  all  the  way,  but  when  well  supplied  with 
water  it  is  easily  navigable  for  canoes  up  to  the  second  fork. 

On  the  coast,  4  miles  south  from  the  outlet  of  the  Great 
Codroy  River,  is  Larkin  Point,  immediately  south  of  which  the 
waters  of  the  Little  Codroy  River  are  poured  into  the  sea. 

This  stream  runs  parallel  to  and  not  far  from  the  north-western 
base  of  the  Cape  Ray  range  for  the  whole  or  greater  part  of  its 
course,  receiving  many  tributary  streams  from  the  mountains  on 
its  way.  Above  the  estuary,  at  its  mouth,  it  is  very  shallow  and 
rapid,  and  inaccessible  for  canoe  navigation. 

The  Cape  Ray  mountains,  which  bound  the  fine  valley  drained 
by  these  two  streams  on  the  south-east  side,  are  bold,  bare,  barren, 
and  picturesque,  but  they  nowhere  attain  an  elevation  much  above 
2000  feet,  and  are  for  the  most  part,  according  to  measurements 
made  both  by  triangulation  and  barometrical  observations,  con- 
siderably below  that  altitude.  On  the  other  hand,  the  Cape 
Anguille  range,  which  bounds  the  valley  on  the  northern  side, 
presents  a  soft  and  gentle  outline,  where  the  higher  elevations 
attain  an  altitude  of  from  1000  to  1300  feet,  richly  covered  by 
forest  trees  nearly  to  the  summits. 

The  flat  or  low  land,  forming  the  lower  part  of  the  valley 
between  the  two  ranges  of  hills,  extends  on  the  sea-coast  from  the 
neighbourhood  of  Tnainvain  Brook,  3  miles  south  from  the  mouth 
of  Little  Codroy  River,  to  within  a  short  distance  of  Cape  Anguille, 
giving  a  breadth  of  12  statute  miles;  but  the  hill  ranges  con- 
verging slightly  towards  each  other  in  their  north-eastern  course 
into  the  interior,  the  valley  gradually  becomes  more  and  more 
contracted  in  width  until  shut  in  nearly  altogether,  where  the 
main  stream  at  the  end  of  the  survey  becomes  split  up  among  the 
mountains  of  the  Long  Range  into  a  succession  of  small  turbulent 
mountain  brooks. 

The  area  occupied  by  level  or  gently  undulating  land  in  the 
valley  amounts  by  rough  measurement  on  the  plan  to  about 
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75  square  miles,  or  48,000  square  acres,  a  very  large  proportion 
of  which  is  available  for  settlement.  For  the  most  part,  the 
country  is  well  wooded  with  stout  mixed  timber,  consisting  chiefly 
of  spruce,  balsam-firs,  yellow  birch  frequently  of  large  size,  white 
birch,  and  tamarack ;  but  there  are  also  frequent  spots  of  barren 
or  spongy  marsh  entirely  void  of  timber  or  only  maintaining  a 
very  stunted  growth  of  evergreens  or  small  tamarack  bushes. 
The  islands  and  flats  of  the  lower  part  of  the  Great  Codroy  River 
yield  a  luxuriant  growth  of  wild  grass,  afibrding  an  ample  supply 
of  admirable  fodder  for  cattle.  Along  the  sea-coast,  between 
Trainvain  Brook  and  the  little  village  of  Codroy,  the  country  is 
partially  settled  all  the  way,  the  attention  of  the  settlers  being 
about  equally  divided  between  the  cultivation  of  the  land  and 
fishing  operations ;  but  up  the  Great  Codroy  River,  which  is  more 
or  less  occupied  on  either  side  of  the  estuary,  the  calling  of  the 
inhabitants  appears  to  be  more  nearly  purely  agricultural,  and  it 
may  be  fairly  stated  that,  notwithstanding  the  very  rude  process 
by  which  the  land  is  cultivated,  the  crops  produced  of  grass,  grain, 
and  roots,  highly  testify  to  the  excellence  of  the  soil  in  which  they 
are  grown.  Cattle  and  sheep  are  raised  upon  most  of  these  small 
farms,  producing  most  excellent  beef  and  mutton,  besides  dairy 
produce  of  the  very  best  description. 

The  greater  portion  of  the  Anguille,  and  some  portions  of  the 
lower  slopes  of  the  Cape  Ray  range  also,  are  quite  capable  of 
improvement,  and  if  cleared  of  timber  and  sown  in  grass,  would 
afford  grazing  land  not  easily  surpassed  in  any  country. 

St.  George's  Bay  and  Coast  to  Humbeb  Arm, 

Bay  OP  Islands. 

While  examining  this  part  of  the  western  shores,  I  took  every 
available  opportunity  of  getting  astronomical  observations,  in 
order  to  correct  as  far  as  possible  certain  discrepancies  suspected 
to  exist  in  the  published  charts.  The  result  has  proved  of 
importance,  as  a  very  considerable  error  in  both  latitude  and 
longitude  was  found  to  exist  in  the  representation  of  a  great 
part  of  St.  George's  Bay  and  the  Bay  of  Islands. 

These  corrections  must  be  taken  only  as  approximative ;  but 
as  the  geographical  position,  found  by  the  observations  taken  at 
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one  or  two  well-marked  places,  very  nearly  coincided  with  those 
determined  by  Captain  S.  Cloue,  of  the  French  Imperial  Navy 
(whose  admirable  and  well-known  accuracy  requires  no  comment), 
they   may   be  taken  as  moderately  trustworthy.    St.   George's 
Harbour,  the  only  harbour  in  the  bay,  was  one  of  the  parts 
found  to  be  very  inaccurately  represented,  not  only  as  regards 
geographical  position,  but  in  the  contour  of  tlie  coast,  so  that  it 
was  deemed  necessary  to  triangulate  the  whole  of  Flat  Bay  in 
order  to  get  su£5ciently  accurate  data  to  start  with  before  fixing 
the  position  of  the  mountains  and  rivers  of  the  interior.     Harbour 
or  Sandy  Point,  at  the  entrance  to  Flat  Bay,  is  in  latitude 
iSP  27'  27"  N.,  and  longitude  58°  30'  30"  W.    It  is  the  termina- 
tion of  a  long  low  spit  of  gravel  and  sand,  projecting  from  the 
mainland  for  nearly  6  miles,  and  enclosing  Fiat  Bay  and  St. 
George's  Harbour.    There  is  an  excellent  and  secure  anchorage 
for  vessels  of  nearly  all  sizes  immediately  under  this  point,  and  a 
moderately  deep  although  somewhat  tortuous  and  narrow  channel 
runs  up  nearly  the  whole  length  of  Flat  Bay,  but  all  the  rest  of 
its  area  is  exceedingly  shallow,  much  of  it  being  entirely  dry  at 
low  ebb  tides. 

A  stream  known  as  the  Barachois  Brook  falls  into  the  sea  a 
little  way  outside  of  Flat  Bay,  the  entrance  being  about  south- 
east of  Harbour  Point,  and  another  of  about  equal  size,  called  the 
Flat  Bay  Brook,  falls  in  near  the  head  of  Flat  Bay.  Both 
these  streams  were  found  to  be  navigable  for  canoes  for  a 
considerable  distance. 

The  course  of  the  Barachois  in  a  general  bearing  is  N.  65°  E. 
for  8^  miles,  at  which  distance  it  opens  out  into  a  suite  of  small 
lakes  at  the  base  of  the  Long  Bange  Mountains,  bearing  upwards 
on  the  same  course  for  about  2^  miles  more,  then  turning  sharply 
to  the  southward,  the  upper  lake  lies  for  nearly  2  miles  trans- 
versely across  the  hill  range,  and  contracts  again  at  the  end  of 
that  distance  in  a  narrow  and  rapid  mountain  brook.  The  Flat 
Bay  Brook  bears  upwards  on  its  general  course  S.  76°  E.,  7  miles 
60  chains,  through  an  undulating  country  to  the  mountain  range, 
which  it  intersects  through  a  narrow  gorge  at  that  distance,  still 
maintaining  the  same  upward  bearing  for  some  4  or  5  miles  more 
in  a  narrow  mountain  valley,  receiving  numerous  tributary  streams 
on  either  side. 
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The  stream  is  yery  rapid  from  the  outlet  to  the  mountains^ 
but  after  entering  the  gorge  the  current  becomes  moderate,  as 
far  as  it  was  ascended.  At  the  point  where  the  main  stream 
enters  the  mountain  gorge  it  is  joined  by  a  tributary  on  the 
right  side  flowing  from  the  south-eastward,  in  the  forks  of  which 
stands  a  remarkable  and  prominendy  conspicuous  hill,  which  was 
termed  the  Cairn  Mountain,  from  the  circumstance  of  a  monament 
haying  been  erected  on  it,  and  which  afforded  an  excellent  object 
for  triangulation.  The  summit  of  this  mountain,  where  the  monu- 
ment stands,  was  found  to  be  1012  feet  aboye  the  leyel  of  the  sea. 
The  north-western  flank  of  the  Long  Bange  Mountains  will  thus 
be  seen  to  run  in  a  nearly  straight  direction,  about  N.  36°  E.,  from 
the  upper  forks  of  the  Codroy  towards  the  Cairn  Mountain  on 
Flat  Bay  Brook,  crossing  the  Barachois  at  the  lakes,  and  striking 
for  Hare  Head  at  the  head  of  the  Grand  Pond.  Between  the 
hills  and  the  southern  coast  of  St.  Qeorge's  Bay  the  land  is  leyel 
or  undulating,  for  the  most  part,  thickly  grown  oyer  by  a  fine 
growth  of  mixed  forest  timber,  and  drained  by  numerous  streams, 
seyeral  of  which,  besides  the  two  already  described,  are  nayigable 
for  small  boats  or  canoes  for  seyeral  miles  inland.  This  tract  is 
bounded  on  the  south-west  by  the  high  land  of  Cape  Anguille, 
which  rises  into  a  wooded  mountainous  country  about  half-way 
between  the  Cape  and  the  head  of  Flat  Bay,  extending  across 
to  the  southward  to  the  northern  main  fork  of  the  Great  Codroy 
Eiyer.  The  maximum  width  of  the  leyel  region  between  the  sea 
and  the  Long  Bange  is  from  10  to  12  miles,  but  this  width  de- 
creases adyancing  to  the  north-eastward,  and  is  reduced  to  about 
5  miles  opposite  the  Cairn  Mountain,  while  it  becomes  narrower 
still  at  the  Barachois  Brook. 

By  a  rough  measurement  made  upon  the  plan  the  area  of 
the  region  lying  between  the  mountains  and  the  sea  is  about 
192  square  miles,  or  122,880  square  acres,  a  yery  large  pro- 
portion of  which  is  ayailable  for  settlement.  On  the  north  side 
of  the  Bay  St.  George,  also,  there  is  a  considerable  area  of  fine 
agricultural  country,  extending  from  the  coast  between  Indian 
Head  and  the  isthmus  of  Port-a-Port  to  the  range  of  the  Table 
Mountains,  roughly  estimated  at  about  10  miles  in  length  by  an 
ayerage  of  3  in  breadth,  or  about  30  square  miles,  equal  to 
19,200  square  acres.    The  present  settlement  of  this  fine  region 
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is  limited  to  some  fltraggling  farms  along  the  coast  on  either  side 
of  the  bay,  on  which,  however,  excellent  crops  of  grain,  grass, 
potatoes,  and  tamips  are  raised;  winter  wheat  has  been  grown 
successfully  on  Mr.  Bomain's  farm  on  the  north  side  of  the  bay, 
and  the  hardier  yarieties  of  that  grain  might  no  doubt  be  cultivated 
to  a  large  extent  were  there  a  mill  in  the  country  to  make  it 
into  flour ;  and  as  there  is  ample  water  power  upon  every  brook, 
mills  would  readily  be  constructed  if  an  impetus  were  once  given 
to  purely  agricultural  pursuits.  Many  of  these  small  farms  even 
now  maintain  a  good  stock  of  cattle,  sheep,  horses,  pigs,  &c.,  &e,, 
the  condition  of  all  of  which  gives  ample  testimony  to  the 
capabilities  of  the  soil  on  which  they  have  been  raised. 


The  Humbeb  Abm  and  Biver. 

Considerable  discrepancies  were  found  to  exist  in  the  position 
of  this  coast  as  represented  in  the  published  charts,  especially 
towards  the  mouth  of  the  Humber  Biver,  where  there  was  found 
to  be  an  error  of  upwards  of  two  minutes  of  latitude ;  and  as  one 
prominent  position  where  observations  were  taken,  namely,  the 
gravel  point  in  Lark  Harbour,  agrees  with  the  result  obtained  by 
U.  Clone  at  the  same  place  within  a  few  seconds,  the  outline 
given  upon  the  accompanying  plan  may  be  relied  on  as  tolerably 
near  the  truth. 

Brake's  Landing;  at  the  entrance  to  the  Humber  Biver,  was 
found  to  be  in  ktitude  48°  57'  53"  N.,  and  longitude  57°  55'  32"  W. 
The  following  are  the  bearings  and  distances  on  the  river,  ex- 
dusiye  of  minor  turns  up  its  course,  as  far  as  surveyed. 

lit  Goone. — From  Brake's  Landing  to  the  head  of  the  lower  rapids,  at  station  9, 

8.  61^  E.,  distance  3  miles  4  chains. 
2Dd  Goone. — ^From  station  9  to  entrance  into  Deer  Lake,  N.  60^  £).,  distance 

Smiles  63 chains, 
drd  Coarse.-— Deer  Lake  from  Cbvemor's  Point  to  head  of  lake,  N.  42^  E., 

distance  15  miles  7  chuns. 
4th  Conne.— Head  of  Deer  Lake  to  forks  of  Grand  Pond,  N.  44^  E.,  distance 

6  miles  14  chains. 
5th  Course.— From  Grand  Pond  forks  to  Beaver  Pond,  N.  38^  E.,  distance 

4  miles  12  chains. 
6th  Course. — From  Beaver  Pond  to  Great  Bend,  N.  66®  E.,  distance  8  miles 

46chainSi, 

Q 
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The  upper  part  of  the  arm,  towards  the  entrance  to  the  riyer, 
is  yery  shallow  oyer  a  large  area,  much  of  which  becomes  nearly 
dry  at  low  water;  but  there  is  a  deep  channel,  although  somewhat 
tortuous,  by  which  small  yessels  can  enter  the  stream ;  and  there 
is  yery  good  anchorage  outside  the  shoals  a  little  way  westward  of 
Brake's  Landing. 

The  first  or  lower  course  of  the  riyer  passes  through  a  narrow 
gorge  bounded  on  either  side  by  lofty  calcareous  crags,  which  in 
some  parts  rise  nearly  yertically  from  the  water's  edge  in  cliffs  of 
1000  feet  or  more,  the  whole  body  of  the  magnificent  riyer  being 
pent  up  within  sometimes  less  than  a  chain  in  width.  The 
current  is  tolerably  strong  and  the  water  deep  in  this  course, 
and  towards  the  end  of  it  there  is  a  moderately  strong  rapid. 
Aboye  this  rapid  the  riyer  opens  out  wide,  flowing  through  a 
yery  picturesque  yalley,  the  current  being  moderate  all  the  way 
until  within  about  a  mile  of  the  lower  end  of  Deer  Lake,  where 
another  pretty  strong  rapid  occurs.  The  rise  from  the  sea  to  the 
leyel  of  Deer  Lake  was  estimated  to  be  only  about  10  feet.* 
Following  the  course  over  Deer  Lake  to  the  junction  with  the 
Grand  Pond  branch,  the  current  is  sluggish,  the  riyer  wide, 
sometimes  opening  to  upwards  of  a  quarter  of  a  mile,  the  watejr 
usually  deep,  and  is  yery  easily  ascended  by  boats  of  any  ordinary 
draught  A  little  way  aboye  the  junction  of  the  Grand  Pond 
branch  the  stream  becomes  yery  turbulent,  the  first  rapid  making 
a  fall  of  11  feet  in  about  a  quarter  of  a  mile,  and  it  is  more  or  less 
rapid  and  often  shallow  and  difficult  of  ascent  for  canoes  all  the 
way,  except  at  two  parts^  where  it  opens  into  what  are  called  the 
Seal  Pool  and  Beayer  Pond,  where  it  is  still  wide  and  deep.  There 
is  also  a  stretch  of  some  2  miles,  where  the  current  is  moderate, 
below  the  great  bend,  aboye  which  it  turns  in  a  south  and  south- 
west course  for  about  a  mile,  and  then,  bending  round  again 
in  the  preyailing  north-eastern  direction  for  another  mile  and  a 
half,  comes  to  a  yertical  fall  of  about  10  feet,  where  our  ascent 
terminated.  The  estimated  rise  aboye  the  sea  at  the  top  of  the 
fall  was  about  90  feet.  Aboye  the  fall  the  general  course  is  said 
to  be  a  little  eastward  of  north  for  about  8  or  9  miles,  where  it 
reaches  within  less  than  10  miles  of  the  head  of  White  Bay,  and 
then,  turning  westerly  for  a  few  miles,  runs  along  the  base  of  the 

*  8inoe  eeiimated  to  be  from  15  to  20  feet  (Beport,  187^). 
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Duonntains,  and  finally  tarns  south-westerly  and  terminates  at 
Adie's  Pondy  within  about  12  miles  distance  from  the  head  of 
Deer  Lake,  and  some  20  miles  from  the  eastern  arm  of  Bonne  Bay. 
The  Grand  Fond  branch  was  only  ascended  for  a  little  over 
a  mile,  at  the  end  of  which  distance  the  stream  becomes  violently 
rapid,  and  although  practicable  for  canoe  navigation  all  the  way 
to  the  Grand  Pond,  it  is  exceedingly  difficult  and  dangerous.* 

The  hills  at  the  lower  reach  of  the  river,  although  very 
precipitous  and  broken,  are  nevertheless  covered  by  a  dense 
growth  of  forest  trees,  among  which  are  many  pines  and  spruces 
of  large  size,  well  adapted  for  spars  or  lumber. 

Aboye,  and  immediately  upon  entering  the  second  reach,  the 
valley  opens  out  with  a  narrow  fringe  of  fine  flat  land  on  either 
side  of  the  river,  lying  between  it  and  the  mountains,  which  varies 
in  width  and  extent  to  Deer  Lake,  while  at  Deer  Lake  it  expands 
gradoally  more  and  more,  and  on  the  northern  side  it  is  in  some 
parts  upwards  of  3  miles  wide.     The  southern  side  is  more  con- 
tracted until  reaching  towards  the  upper  end  of  the  lake,  where  a 
great  expanse  of  flat  or  rolling  country  spreads  away  to  the  east- 
ward and  northward,  reaching  in  the  former  direction  to  the  Grand 
Pond.    Above  Deer  Lake  the  flat  country  is  of  great  breadth, 
more  particularly  aboye  the  forks;   the  mountain  range  which 
bounds  it  on  the  west  side  pointing  in  the  direction  of  Adie's 
Pond  at  the  head  of  the  river  on  one  hand,  while  on  the  other  it 
extends  to  the  base  of  the  low  wooded  range  west  of  Sandy  Pond, 
and  this  leyel  tract  extends  upwards  on  the  river's  course  to  the 
western  bend,  which  is  said  to  be  less  than  10  miles  distant  from 
the  head  of  White  Bay.    By  a  rough  measurement  of  this  large 
tiact  of  country  made  upon  the  plan  there  would  be  an  area  of 
about  429  square  miles,  or  274,560  square  acres,  at  least  one-half 
of  which  is  probably  well  adapted  for  raising  almost  every  kind 
of  agricnltoral  produce. 

Lidependently  of  its  agricultural  capabilities,  this  fine  tract  of 
country  seems  to  present  inducements  for  other  branches  of 

*  Judging  tnm  the  description  given  of  Uieae  rapids,  the  rise  most  be  at  least 
ilxmt  88  feet;  therefore,  oUowing  about  2  feet  for  the  faU  of  the  stream  from  the 
UsAb  to  Deer  Lake,  and  10  feet  as  the  height  of  Deer  Lake,  the  Grand  Pond  wiU  be 
about  50  feet  above  the  sea,  instead  of  36  feet,  as  given  last  year  (sinoe  found  by 
level  to  be  116  feet— 1879);  and  all  the  other  heights  on  the  west  side  of  the  water- 
shed will  be  also  proportionally  higher  than  represented, 

G  2 
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industry  and  enterprise  in  the  quality  of  its  timber,  much  of 
which  is  excellent.  Tamarack  or  juniper  is  not  rare;  yellow 
birch  of  large  dimensions  is  abundant;  white  pine  and  spruce 
grow  in  the  greatest  profusion,  frequently  of  a  size  and  quality 
not  greatly  inferior  if  not  equal  to  the  best  that  is  now  largely 
brought  into  market  in  Glasp^  and  other  parts  of  the  lower 
province  of  Canada.  The  natural  facilities  this  part  of  the 
island  present  for  communication  also  from  shore  to  shore  are 
very  great,  the  valley  is  easily  accessible  by  water  from  the  Bay 
of  Islands  to  the  Grand  Pond  forks,  while  the  country  farther 
north  is  well  adapted  for  laying  out  roads,  and  a  road  of  less  than 
10  miles  from  the  northern  bend  would  open  up  the  whole  from 
the  head  of  White  Bay. 

Water  power  to  drive  machinery  is  everywhere  obtainable, 
either  in  the  main  river  on  the  upper  part  of  the  stream,  or 
in  the  numerous  brooks  that  hil  into  Deer  Lake  and  the  lower 
reaches. 

Thousands  of  square  miles  of  country  have  been  laid  out  in 
townships  and  already  partially  settled  in  Canada,  either  for 
purposes  of  lumbering  or  £Birming,  on  the  northern  shores  of 
Lake  Huron,  and  many  parts  of  the  lower  province,  far  inferior 
in  most  respects  to  this  region  of  Newfoundland,  which  there 
can  scarcely  be  a  doubt  is  capable  of  supporting  a  very  large 
population. 

The  mountains  of  the  region,  although  very  rugged  and 
usually  barren  at  the  summits,  do  not  recu^h  in  any  case  a  very 
high  elevation.  The  range  known  as  the  *' Blow-me-downs,** 
which  runs  to  the  water's  edge,  destitute  of  timber  from  top  to 
bottom,  opposite  Harbour  Island  at  the  entrance  to  the  arm, 
appears  to  be  the  highest,  one  summit  of  which  was  found  by 
triangulation  to  be  2086  feet  above  the  sea.*  Near  the  river  the 
most  conspicuous  of  the  hills,  and  apparently  about  the  highest, 
is  Mount  Musgrave  (called  so  in  honour  of  your  Elxcellency's 
recent  visit  to  this  part  of  the  country),  which,  towering  over  the 
lower  ranges  towards  the  mouth,  and  bearing  directly  on  the  line 
of  the  lower  reach,  attains  an  altitude  of  1864  feet.  Farther 
inland,  and  towards  Deer  Lake,  the  general  heights  are  still 
more  moderate,  the  highest  measurement  being  only  1041  feet 
over  the  level  of  the  lake. 
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In  entering  on  the  geological  part  of  the  subject,  I  shall  in 
the  meantime  confine  my  remarks  to  an  aocount  of  the  general 
distribution  of  the  Carboniferous  series,  and  to  the  geographical 
and  geological  position  of  the  various  economic  materials  which 
have  come  under  my  notice,  deferring  a  more  minute  detail  of 
the  facts  and  circumstances  ascertained  until  the  collection  of 
specimens  already  forwarded  to  Montreal  have  been  duly  ex- 
amined and  analysed,  when  I  shall  be  prepared  to  send  in  a 
report  to  Sir  W.  E.  Logan. 

DiSTBIBUTION  OP  THE  CaBBONIFEBOUS  FoBMATION. 

The  rocks  recognised  as  belonging  to  the  Carboniferous  age 
occupy  three  distinct  areas,  being  separated  from  each  other  by 
ridges  of  the  older  formations  upon  which  they  unconformably 
repose.  For  convenience  they  may  be  classed  as  the  St  George's 
troogh,  the  Port-a-Port  trough,  and  the  inland  trough  of  the 
Humber  Biver  and  Grand  Pond. 

The  south-eastern  edge  of  the  St  George's  trough  follows  the 
base  of  the  Oape  Bay  or  Long  Bange  of  Laurentian  mountains 
from  near  the  entrance  of  Trainvain  Brook  in  nearly  a  straight  line 
towards  the  upper  forks  of  the  Great  Godroy  River,  and  then, 
apparently  still  keeping  towards  the  base  of  the  mountain  range 
to  the  Cairn  Mountain  in  Flat  Bay  Brook,  crossing  the  Barachois 
Brook,  a  little  below  the  lakes,  and  striking  for  the  arm  of 
Bt  Greorge's  Biver.  The  northern  edge  of  the  same  trough 
appears  to  be  partially  divided  by  a  mass  of  crystalline  metamor- 
phic  rocks,  the  age  of  which  has  not  yet  been  satisfactorily 
ascertained,  which  forms  a  sharp  ridge  of  hills  terminating  at 
Indian  Head,  on  the  west  side  of  which  the  outcrop  of  the  forma- 
tion sweeps  round  toward  the  base  of  the  Table  Mountain  range  of 
Lower  Silurian  limestone,  and  runs  out  on  the  shore  a  mile  west  of 
Bomain's  Brook  near  the  isthmns  of  Port-a-Port. 

The  Port-a-Port  trough  is  divided  from  the  St  George's  trough 
by  a  ridge  of  Lower  Silurian  limestone,  which  extends  along  the 
coast  across  the  measures  from  Cape  St  George  to  a  point  nearly 
opposite  to  Bed  Island.  Bed  Island  is  a  coarse  conglomerate  of 
Carboniferous  age,  and  from  it  the  outcrop  was  supposed  to  strike 
easterly  across  the  peninsula  of  Port-a-Port  into  Port-a-Port  Bay, 
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the  whole  country  to  the  north  of  which  was  supposed  to  bolonp: 
to  the  same  formation,  except  the  high  land  called  Round  Head, 
which  probably  protrudes  through  it.  The  flat  valley  of  Coal 
River  is  also  probably  spread  over  by  rocks  of  Carboniferous  a^^e, 
but  was  not  examined.* 

The  western  outcrop  of  the  Humber  trough  strikes  inland 
from  the  lower  end  of  Deer  Lake,  resting  against  the  eastern  flavdv 
of  the  long  range  of  gneissoid  mountains  which  run  on  their 
northerly  course  towards  Adie's  Pond  at  the  head  of  the  river, 
and  then  along  the  left  bank  of  the  river  towards  the  wostcrn 
shores  of  White  Bay.  The  eastern  outcrop  runs  along  tlie  edLTo 
of  the  upper  end  of  Deer  Lake,  making  a  narrow  fringe  between 
the  lake  and  gneissoid  mountains  until  within  about  a  mile  of  its 
head,  when  it  sweeps  round  to  the  eastward  toward  the  Grand 
Pond,  resting  on  the  flank  of  the  Laurentian  hills  which  constitute 
the  nucleus  of  the  ridge  between  the  two  great  lakes.  'Hv: 
remainder  of  the  outcrop  of  the  inland  trough  witiiin  the  GraiKl 
Pond  country  has  already  been  described  in  a  former  commiuu- 
cation. 

The  coast  between  Cape  Anguille  and  Larkin's  Point,  at  tlio 
mouth  of  the  Little  Codroy  River,  displays  some  (ino  expe/snr.  s  e'f 
this  formation.  Between  Cape  Anguille  and  Codroy  Island  the 
exposures  consist  of  strong  beds  of  dark  grey  sandstone,  dark  l>Iiie 
or  blackish  limestone,  coarse  conglomerate,  and  a  ma^s  (»f  l>lack 
indurated  shale,  with  thin  seams  of  snowy  ^'•ypsuin  iiitrrstr;iiitied 
with  beds  of  limestone  and  calcareous  saridsteii«  .  Th*'  w< -tern 
side  of  Codroy  Island  exhibits  a  section  of  dark  lit*  v  sandstone,  in 
thick  beds,  sometimes  of  conglomerate  cliara'tt-r,  the  p.  bnlrs 
arranged  parallel  to  the  stratification,  witli  brownish  and  dark 
blue,  hard,  compact,  slightly  calcanons  saiid>tMii.  >,  seme  thin 
bedded,  greenish,  coarse-grained  mieaeeous  san<lst<'iics,  ^vltll  brown 
arenaceous  and  micaceous  shales;  wJiile  en  the  ea-t<']'ii  side,  at 
the  point  of  the  cove,  some  beds  of  lianl  (lar]^-M^l^>  limestone 
alternate  with  brown  vellow-weallierini:'  >aii<l^t<'iie-  in  lliiu  l-eds. 
In  mostly  all  of  the  above-meiitioued  sti'ata  e«'ii!miiini«  d  and  car- 
bonised plants  were  observed,  in  some  e,i-rs  in  Lire.it  [kietuvjon, 
especially  among  the  softer  sandstoii's  nnd  >}!air\>  :  and  at  tlie 
northern    end   of   Codroy  Ishind  an   aceinnuLitie^n   r»t'   ve;^etalj!e 

*  For  further  pftrlicularp,  mo  Kcporl^  foi  ]S7;^-71. 
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temains  of  about  2  inches  thick  may  be  styled  a  thin  seam  of 
ooaL 

The  coast  southerly  &om  Godroy  Island  displays  cliffs  of  red  and 
green  marls,  with  thinnish  beds  of  black  or  dark  brown,  sometimes 
oodular  limestone,  associated  with  which  are  yast  masses  of  gypsum ; 
the  strata  very  much  corrugated,  contorted,  and  broken,  especially  at 
the  immediate  contact  with  the  gypsum,  which  sometimes  contain 
great  fragments  of  beds  of  limestone  enclosed  within  the  gypseous 
paste.  Towards  Woody  Cape  the  high  precipitous  clifis  consist  of 
green  and  reddish  calcareous  sandstone,  with  greenish,  black,  and 
dark  blue,  frequently  nodular  limestone  and  calcareous  shales  in 
nearly  yertical  strata.  Fossil  shells  were  found  in  some  of  the 
calcareous  beds ;  calamites  and  other  plants  are  abundant  in  some 
of  the  sandstones. 

Between  Woody  Cape  and  Stormy  Point  the  gypseous  masses 
are  again  brought  out  on  the  coast^  the  strata  being  sharply  folded 
over  and  repeated;  beyond  Stormy  Cape  the  older  strata  are 
concealed  up  to  the  entrance  to  the  Great  Codroy  Biver.  In 
consequence  of  the  numerous  folds  and  repetitions  by  which  the 
rocks  are  affected  between  Cape  Anguille  and  Stormy  Point,  the 
thickness  of  the  accumulation  remains  somewhat  uncertain. 

On  the  coast  between  the  Great  and  Little  Codroy  Bivers  a 
section  of  the  measures  was  obtained  in  pretty  regular  sequence, 
consLsting  of  green  and  red  conglomerates,  sandstones,  red  and 
green  marls,  and  red,  green,  and  black  shales,  the  whole  accumula-r 
tion  of  which  amounted  to  a  thickness  of  2306  feet  All  this 
mass  of  strata  is  very  micaceous,  and  most  of  the  beds  are  more  or 
less  characterised  by  the  presence  of  carbonised  plants — in  some 
parts  the  carbonaceous  material  derived  from  an  accumulation 
of  them  being  found  packed  in  irregular  beds  and  nests ;  but  ia 
no  case  did  there  appear  to  exist  anything  like  a  workable  seam 
of  coal. 

The  course  of  the  Great  Codroy  Biver  runs  a  little  obliquely 
across  the  lower  portions  of  the  measures,  the  calcareous  parts 
with  masses  of  gypsum,  coming  out  on  Byan's  Brook  a  little  way 
back  from  the  estuary ;  while  the  limestones  were  observed  on  or 
near  the  right  bank  of  the  river  both  above  and  below  the  falls, 
and  farther  on  crossing  the  first  fork  about  a  mile  and  a  half  above 
the  janction  of  the  streams. 
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The  measores  both  on  the  ooast  and  the  river  sections  were 
found  uniformly  to  dip  to  the  south-eastward  (except  where  a  few 
small  disturbances  occasion  a  slight  break  or  undulation)  toward 
the  Cape  Bay  range  of  mountains,  until  within  a  very  short 
distance  of  the  gneiss,  where  they  were  usually  either  highly 
tilted,  inclining  in  the  opposite  directions,  or  vertical.  Thus  dis- 
turbances were  visible  on  the  coast  near  Trainvain  Brook,  on  the 
banks  of  the  streams  near  the  mountains  in  the  neighbourhood  of 
the  first  fork,  and  at  the  junction  of  gneiss  above  the  second  fork, 
affording  evidence  of  a  great  break  or  fault,  which  shall  presently 
be  more  particularly  referred  to. 

The  high  land  of  Cape  Anguille  runs  upon  the  axis  of  an 
anticlinal,  the  north-eastern  extension  of  which  is  mentioned  by 
Mr.  Jukes  as  crossing  the  first  and  second  brooks  in  the  country 
about  3  miles  from  the  coast  of  St.  George's  Bay.  On  both  sides  of 
the  cape  the  rocks  are  disturbed,  but  are  more  conspicuously  so  on 
the  St.  George's  Bay  side,  where  the  cliffs  show  many  comph'cated 
contortions;  and  whether  any  other  formation  may  protrude 
through  the  Carboniferous  on  or  near  the  crown  of  the  anticlinal 
arch  has  not  yet  been  ascertained.  Mr.  Jukes  also  mentions  the 
recurrence  of  the  gypseous  masses  resembling  those  of  Codroy,  on 
either  side  of  the  anticlinal  on  the  second  brook,  and  at  8  miles 
from  the  coast  he  states  having  seen  a  bed  of  coal  3  feet  thick, 
which,  however,  was  not  traced.  At  about  that  distance  from 
the  coast  there  is  reason  to  suspect  that  the  great  fault  already 
alluded  to  may  have  the  effect  of  cutting  off  part  of  that  seam, 
and  bringing  the  lower  measures  once  more  to  the  surface  on  the 
south-eastern  side. 

Evidences  of  the  presence  of  the  gypseous  part  of  the  formation 
were  perceived  near  the  base  of  the  mountains  a  short  distance  to 
the  westward  of  the  Cairn  Mountain,  where  there  are  a  set  of 
enormous  cavities,  resembling  inverted  cones  of  almost  perfect 
symmetry,  sometimes  nearly  150  feet  in  diameter  at  the  surface, 
with  a  depth  of  from  60  to  80  feet  to  the  apex  of  the  cone,  in  the 
strike  of  which  some  fragments  of  gypsum  were  found  on  the  bed 
of  a  small  brook  which  falls  into  Flat  Bay  Brook  just  before 
it  enters  the  gorge  of  the  mountain  range.  A  coarse  conglomerate 
was  also  observed  on  this  brook  associated  with  bright  red  marls, 
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And  some  small  fragments  of  coal  were  found  strewed  at  a  few 
parts  along  its  bed  and  banks. 

Coarse  conglomerate  is  exposed  upon  the  banks  of  Flat  Bay 
Brook  dipping  irregularly  to  the  eastward,  which  apparently  strikes 
across  to  Flat  Bay,  where,  with  a  north-easterly  inclination,  it 
rests  upon  beds  of  limestone ;  and  at  the  mouth  of  Flat  Bay  Brook 
beds  of  limestone  are  exposed,  with  red  marls  and  conglomerate 
beds  resting  on  them,  which  dip  to  the  northward. 

The  mode  of  occurrence  of  the  lower  measures  of  the  forma- 
tion,  with  masses  of  gypsum  on  the  north  side  of  St.  George's 
Bay,  were  described  in  the  narrative  of  last  year.  A  &ult  is 
there  represented  letting  down  a  confused  mass  of  Carboniferous 
limestone  among  the  Umestones  of  Calciferous  age  inside  of 
Port-arPort  Bay,  and  a  calcareous  vein  holding  galena  is  repre- 
sented as  indicating  the  position  of  the  dislocation.  The  effects  of 
this  fault  were  observed  again  this  season  on  the  outer  coast  near 
Bed  Island,  where  limestone  holding  fossils  of  Carboniferous  age 
were  found  entangled  with  Silurian  strata,  the  rocks  being  thrown 
down  on  the  northern  side,  while  patches  of  flat  beds  (which,  bow- 
ever,  were  not  accessible),  resting  in  unconformable  relation  to  the 
upturned  strata  of  the  cliffs,  were  supposed  to  be  of  the  same 
formation.  The  disturbances  which  affect  the  cliffs  on  the  main- 
land at  this  part  do  not  reach  Bed  Island,  which  is  of  a  coarse  red 
conglomerate,  with  intercalations  here  and  there  of  great  lenticular 
masses  of  coarse  brown  sandstone.  The  cliffs  on  the  south  side  of 
the  island  attain  an  altitude  of  well  nigh  300  feet,  while  at  the 
northern  extremity  they  are  not  much  over  100  feet,  showing  a 
gentle  inclination  very  regularly  to  the  northward. 

The  flat  land  of  the  peninsulas  between  the  sea  and  Port-a- 
Port  Bay  was  considered  from  the  aspect  of  the  country  to  be 
spread  over  by  the  arenaceous  and  calcareous  rocks  of  the  lower 
portions  of  the  Carboniferous  formation ;  but  in  consequence  of  the 
accident  to  myself,  which  occurred  while  on  this  part  of  the  coast, 
it  was  not  visited. 

At  Deer  Lake  the  formation  is  again  recognised  on  the  west 
side,  in  some  strong  beds  of  coarse  conglomerate,  dipping  at  a 
very  small  angle  to  the  north-eastward,  which  line  the  lake  shore, 
a  little  way  north  from  the  island  near  the  lower  end  of  the  lake ; 
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and  by  nnmerous  large  angular  slabs  of  red,  green,  and  brown 
sandstone  which  are  strewed  abundantly  on  the  banks  and  shores 
farther  up,  and  are  exposed  in  low  cliffs  on  a  brook  called  Coal 
Brook,  where  the  strata  are  nearly  horizontal.  On  the  eastern 
side  of  Deer  Lake  the  conglomerate  is  exposed  with  some  beds  of 
limestone  at  its  base,  tamed  up  vertically,  or  inclining  at  a  very 
high  angle  towards  the  lake,  striking  along  the  shore  and  resting 
against  the  gneiss  of  the  mountains,  the  disturbance  being 
evidently  connected  with  a  fault  running  in  a  north-easterly  direc- 
tion, with  a  downthrow  on  the  north-west  side.  Above  the  forks 
of  the  Grand  Pond  branch  the  banks  expose  strata  of  very  bright 
red  sandstone  with  bright  red  marls,  usually  quite  or  nearly  quite 
flat,  until  within  a  short  distance  of  the  lower  or  John's  Fall, 
where  the  rock  consists  of  brownish  and  red  sandstone  in  thickish 
beds,  which  are  somewhat  tilted,  with  a  dip  towards  the  north-west. 
At  John's  Fall  the  rock  is  a  coarse  conglomerate  with  red  sand- 
stone, the  former  in  beds  sometimes  upwards  of  5  feet  thick,  which 
is  underlaid  by  black  and  greenish  calcareous  shale.  Above  John's 
Fall  the  banks,  which  sometimes  are  upwards  of  30  feet  high, 
exhibit  black  and  greenish  calcareous  and  argillaceous  shales, 
interstratified  with  beds  of  dark  grey  nodular  limestone,  varying 
in  thickness  from  1  to  7  inches,  in  nearly  horizontal  strata,  which 
continue  to  be  exposed  up  the  long  reach  at  the  great  bend  and 
on  either  side  of  the  river  to  the  foot  of  the  upper  fall,  where  they 
again  dip  below  the  coarse  conglomerate,  iucliniug  at  a  moderate 
angle  up  the  river  to  the  north-eastward,  showing  a  flat  anticlinal 
between  the  two  falls. 

There  appears  to  be  evidence  to  show  that  the  great  fault,  of 
which  mention  has  been  made  as  affecting  the  strata  in  the  Great 
Codroy  Valley,  intersects  the  island  diagonally  from  shore  to  shore, 
running  in  an  almost  perfectly  straight  line  from  near  the  entrance 
of  the  Little  Codroy  Eiver  to  White  Bay. 

The  coal  rocks  were  perceived  to  be  disturbed  along  the  base  of 
the  Cape  Bay  mountains,  wherever  visited,  from  Trainvain  Brook 
to  the  upper  forks  of  the  Great  Codroy,  at  the  base  of  the  hills  near 
the  Cairn  Mountain,  on  the  east  side  of  Deer  Lake,  and  near  John's 
Fall  on  the  Humber ;  while  the  Silurian  limestones  at  the  head  of 
Spruce  Brook,  which  are  directly  in  the  line  of  the  dislocation,  are 
much  disturbed,  and  the  coarse  conglomerates  of  Miller's  Island 
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and  the  western  shores  of  White  Bay  are  tamed  up  vertically. 
The  Talne  of  this  fault  was  not  accurately  ascertained,  but  as  in 
some  parts,  as  at  Trainvain  Brook,  it  seems  to  bring  up  strata  low 
down  in  the  coal  formation  against  measures  which  may  be  assumed 
to  be  3000  feet  higher  in  the  formation,  it  may  be  equal  to  that 
amount,  and  probably  more. 

I  haye  been  thus  particular  in  describing  this  dislocation,  not 
simply  as  a  feature  of  great  geological  importance,  but  as  materi- 
ally affecting  the  probability  of  workable  seams  of  coal  being  found 
to  exist  in  the  coal  measures  of  the  interior.  There  is  no  doubt  a 
very  considerable  breadth  of  country  spread  over  by  coal  measures 
between  Sandy  Fond  on  the  one  hand  and  Adie's  Fond  and  the 
Laurentian  mountains  on  the  other ;  but  the  strata  being  mostly 
flat^  as  has  been  shown  in  the  valley  of  the  Humber,  and  an  up- 
throw fjEiult  occurring  on  the  Sandy  Fond  side  of  the  trough  bring- 
ing lower  measures  to  the  surface  on  the  eastern  side  of  the  dislo- 
cation, it  is  not  unreasonable  to  infer  that  the  whole  or  greater 
amount  of  strata  consists  of  lower  members  of  the  formation,  in 
which,  so  £eu*  as  at  present  known,  seams  of  workable  coal  do  not 
appear  to  exist. 

Egonomio  Matebials. 

The  economic  materials  observed  during  the  season,  at  various 
parts,  were  copper,  lead,  iron,  plumbago,  building  stones  of  granite^ 
sandstone,  and  limestone,  limestone  for  burning,  whetstones,  black, 
white,  and  variegated  marbles,  serpentine,  gypsum  (white  and 
grey),  red  ochre,  shell  marls,  peat,  and  clay. 

Copper  Ore. 

A  beautiful  sample  of  vitreous  grey  copper  ore  was  obtained 
from  Bock  Cove,  near  Grandy's  Foint  in  Flacentia  Bay,  which 
appears  by  the  description  given  of  the  locality  to  run  in  veins ;  and 
indications  of  similar  ore,  together  with  native  copper,  are  reported 
to  exist  at  various  parts  in  Fortune  Bay :  copper  was  also  observed 
associated  with  other  minerals  at  the  La  Manche  mines  in  Flacentia 
Bay.  At  this  place  it  is  chiefly  indicated  by  the  presence  of  green 
carbonate  of  copper  diffused  through  the  calcareous  matrix  of  the 
vein,  and  nodules  of  malachite  occur  usually  near  the  walls  of  the 
lode. 
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Lead* 

Crystals  of  galena  were  observed  in  qnartz  veins,  cutting  the 
gneiss  of  the  island,  on  Deer  Lake,  and  on  the  point  of  the  main- 
land opposite.  The  rock  at  this  part  is  chiefly  mica-slate,  consti- 
tuted for  the  greater  part  of  fine  grains  of  white  quartz  and  small 
scales  of  silvery  mica;  small  coarse  garnets  and  cubical  iron 
pyrites  are  sprinkled  through  the  mass  in  abundance.  The  strata 
are  cut  by  numerous  veins  of  semi-translucent  white  quartz,  the 
largest  of  which  is  about  3  feet  wide,  running  in  a  north  and  south 
direction,  with  numerous  smaller  veins  radiating  from  it  east  and 
west.  A  few  specks  of  galena  were  observed  in  the  main  vein,  but 
it  was  chiefly  in  the  smaller  ones  that  the  ore  seemed  to  occur. 

At  Parrody's  Head,  near  the  head  of  the  Bay  D'Espoir^t  galena 
was  found  in  white  quartz  veins  through  which  calc-spar  is  dissemi- 
nated, but  not  in  large  proportion.  These  veins  run  irregularly, 
intersecting  black,  plumbaginous,  occasionally  slightly  calcareous 
slate,  which  was  supposed  to  be  of  Lower  Silurian  age,  and  is  the 
rock  of  the  coimtry  over  a  very  large  area  of  the  surrounding 
region. 

The  La  Manche  mine  is  situated  near  the  north-eastern  ex- 
tremity of  Placentia  Bay,  between  Little  Southern  Harbour  and 
Little  Bay.    The  vein  that  is  worked  for  lead  varies  in  width  from 

3  to  6  feet,  and  is  chiefly  of  calc-spar,  much  of  which  is  tinged  of 
a  pale  pinkish  amethystine  colour.  Sulphate  of  barytes,  quartz, 
and  fluor-spar  are  more  or  less  distributed  through  the  vein,  the 
walls  of  which  are  frequently  lined  with  beautiful  crystals  of 
amethystine  quartz,  and  occasionally  with  green  or  blue  malachite. 

The  ore  is  distributed  irregularly  through  the  whole  thickness 
of  the  vein,  sometimes  in  **  voughs,"  as  termed  by  the  miners,  or 
pockets ;  but  there  appears  to  be  also  a  pretty  regular  and  con- 
tinuous string  of  ore  near  the  middle  of  the  lode,  of  from  1  to 

4  inches  thickness,  from  whence  the  **  prill  ore,*'  as  it  is  termed,  is 
derived.  The  run  of  the  vein  is  about  N.  63°  E.  from  the  water's 
edge,  and  its  attitude  vertical,  maintaining  that  course  and  attitude 
with  great  regularity,  and  being  traceable  on  the  surface  for  a 

*  Molybdenite  also  occurs  at  Deer  Pond,  whioh  sometimes  has  been  mistaken  for 
an  ore  of  lead« 

t  The  original  was  a  French  word  "  D'Eapoir,"  or  •*  The  Bay  of  Hope,**  which 
has  been  corrupted  into  ^  Despair  **  by  the  English. 
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considerable  distance.  The  lode  cuts  a  set  of  green,  very  hard  and 
brittle,  coinpact>  cherty  or  jaspery  slates,  which  cleave  exactly  with 
the  bedding  and  for  the  most  part  weather  an  opaque  white,  which 
discoloration  extends  into  the  stone  for  an  inch  or  more.  The  dip 
on  the  south-eastern  side  of  the  lode  is  about  N,  27°  W.  <  25** ; 
that  on  the  north  side  points  in  the  same  direction,  but  with  an 
increased  rate  of  inclination.  From  the  position  of  the  vein  to  the 
entrance  of  Little  Southern  Harbour,  the  measures  gradually  accu- 
mulate upon  this  dip,  but  as  there  are  several  dislocations  observed 
in  the  clifiSs  it  is  probable  the  same  strata  may  be  repeated.  A  con- 
siderable amount  of  red  strata  are  visible  in  the  cliffs,  of  a  hard 
jaspery  character,  alternating  with  rock  of  a  dark  bottle-green 
colour,  having  the  aspect  of  diorite ;  bat  being  incapable  of  land- 
ing to  examine  that  part  of  the  coast,  I  am  unable  to  state  the 
mineral  characters  with  certainty. 

It  will  require  much  farther  investigation  to  determine  with  any 
amount  of  certainty  the  geological  horizon  which  these  rocks  may 
represent ;  but  it  may  be  stated  that  the  mineral  character  and 
general  aspect  of  the  strata  bear  a  very  strong  resemblance  to  the 
rocks  at  the  Topsail  cliffs  in  Conception  Bay,  where  the  evidence 
tends  to  show  that  rocks  of  Lower  Silurian  age  succeed  them  un- 
conformably.  Indications  of  lead  ore,  moreover,  have  been  per- 
ceived near  the  coast  between  Topsail  Head  and  Portugal  Cove ; 
and  more  recently  the  same  ore  has  been  foand  in  veins  intersect- 
ing the  slates  and  sandstones  in  the  immediate  vicinity  of  St. 
John's.* 

Iron. 

Near  the  junction  of  the  coal  measures  with  the  gneiss  on  the 
Great  Codroy  Biver  some  bands  of  a  very  ferruginous  character  were 
observed,  interstratified  with  the  latter  rocks.  These  bands  are  of  a 
reddish-brown  colour,  hard,  brittle,  and  with  a  conchoidal  fracture, 
the  broken  surfaces  presenting  occasionally  a  metallic  lustre. 

Much  of  the  gneiss  in  this  locality  is  of  a  bright  red  colour, 
which  is  derived  from  the  prevalence  of  bright  red  orthoclase 
feldspar  over  the  other  constituents,  which  consist  of  small  grains  of 
semi-translucent  white  quartz  and  small  scales  of  mica. 

*  I  wia  iolbrmed  at  the  La  Mancbe  mines  that  the  amount  of  ore  shipped  during 
the  yean  1S5S-50  amoonted  to  2,854,987  lbs.,  or  1051  tons. 
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In  this  locality,  and  for  some  distance  down  the  stream,  large 
slabs  and  fragments  of  pure  white  crystalline  limestone,  with  specks 
of  graphite  and  silvery  mica,  were  observed  to  occar  in  abundance, 
from  which  circumstance  it  was  assumed  that  strata  of  that  cha- 
racter must  rest  in  Mu  somewhere  among  the  Laurentian  rocks 
fEurther  in  the  interior. 

Some  beautiful  specimens  of  magnetic  iron  ore  were  procured 
firom  the  neighbourhood  of  the  Gaim  Mountain  near  Flat  Bay  Brook, 
which,  judging  from  the  quantity  distributed  over  the  surface  of  the 
ground,  is  probably  derived  from  a  large  and  important  mass  in  that 
neighbourhood.  The  rocks  with  which  the  ore  seems  to  be  associ- 
ated are  of  an  opaque  white  colour,  for  the  most  part,  being  chiefly 
composed  of  white  feldspar  with  quartz,  in  a  small  proportion,  and 
labradorite. 

Plunibaffo. 

This  mineral  was  found  to  be  pretty  generally  disseminated  in 
a  set  of  black  shaly  slates  on  the  islands  and  main  shores  towards 
the  head  of  the  Bay  D'Espoir.  On  the  north  side  of  Bichard's 
Island  it  has  been  taken  out  in  considerable  quantities  by  the 
neighbouring  residents  for  usual  household  purposes,  and  it  was 
observed  to  occur  in  the  same  rocks  on  the  banks  of  the  brook  by 
the  Indian  settlement^  at  the  entrance  to  the  Gonne  Biver.  The 
mineral  appeared  to  be  in  the  greatest  abundance  where  the  strata 
were  afiected  by  cracks  or  dislocations,  which,  on  Bichard's  Island, 
Isle  Bois,  and  the  northern  side  of  Long  Island,  are  of  frequent 
occurrence.  The  age  of  these  plumbaginous  slates  is  doubtful, 
but  it  was  considered  probable  will  prove  eventually  to  be  Lower 
Silurian,  and  may  be  the  equivalent  of  the  slates  and  shales  of 
Manuel's  Brook  and  the  islands  of  Gonception  Bay. 

The  slates  in  Bay  D'Espoir  are  usually  more  or  less  calcareous, 
and  are  intersected  by  veins  of  both  calc-spar  and  white  quartz. 

They  usually  display  a  fibrous  structure  with  a  silky  glisten- 
ing surface,  sometimes  covered  over  by  remarkable  crystals^  and 
abounding  with  decomposing  iron  pyrites. 

Chfpsum. 

Gypsum  abounds  in  the  lower  part  of  the  Garboniferous  system, 
and  is  largely  developed  on  the  coast  near  Codroy  and  in  the  Bay 
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St.  George.  The  vast  masses  which  come  out  in  the  cliffs  between 
Codroy  Island  and  the  Ckeat  Codroy  Biver  can  hardly  fail  to  prove 
gome  day  of  very  great  value  and  importance.  The  colour  of  the 
greater  portion  of  the  masses  on  the  Codroy  side  of  Cape  Anguille 
is  grey,  and  usually  presents  a  regularly  laminated  appearance  by 
the  presence  of  thin  scales  of  a  black  substance  which  alternates 
with  the  soft  white  gjrpsum ;  but  there  are  portions  very  white  also, 
and  the  associated  marls  are  frequently  streaked  with  thin  seams 
of  snowy  fibrous  gypsum.  The  little  harbour  on  Codroy  Island  is  a 
sufficiently  fiskvourable  shelter  for  small  vessels,  and  the  Codroy 
Boads,  having  a  fiGkir  anchorage  for  larger  sized  craft  outside  during 
the  summer  months,  there  does  not  appear  to  be  any  great  difficulty 
to  overcome  in  having  these  great  deposits  opened  out  to  commercial 
enterprise.  Large  quantities  of  gypsum  are  annually  taken  for 
the  Lower  Canada  market  from  the  Magdalene  Islands,  where 
probably  the  fiEusilities  for  working  the  material  are  not  greatly 
more  favourable  than  in  this  part  of  Newfoundland. 

The  great  mass  of  gypsum  at  the  entrance  to  Bomain's  Brook 
was  described  in  the  narrative  of  last  year's  exploration.  It  is 
chiefly  pure  white,  and  is  admirably  suited  for  stucco  purposes ; 
but  the  want  of  shelter  for  vessels  at  that  part,  offers  a  consider- 
able obstacle  to  the  shipment  of  the  material.  The  gypsum  of  the 
south  coast  of  St.  Gleorge's  Bay  and  in  the  interior  I  had  no 
(^portunity  of  visiting. 

Marbles. 

The  fossiliferous  limestone  of  Topsail  Head  takes  a  high  polish 
and  affords  a  very  handsome  description  of  variegated  marble,  some 
cubes  of  which  were  sent  to  be  shown  as  specimens  at  the  ensuing 
exhibition  at  Paris.  Some  of  the  variegated  red  and  white  beds  of 
limestone  near  Cape  St.  George  are  likely  to  yield  a  good  and 
ornamental  material ;  and  one  strong,  pale  drab-coloured  bed  which 
oomes  out  in  the  cliffs  nearly  opposite  Bed  Island  is  particularly 
fine  in  grain,  takes  a  very  high  polish,  and  might  be  taken  in  blocks 
of  any  size  under  5  feet  in  thickness.  This  bed  seems  to  be  of  very 
pure  lime,  and  is  sometimes  upwards  of  7  feet  thick.  The  position 
of  this  stratum  of  rock,  however,  cannot  be  said  to  be  favourable, 
88  the  only  anchorage  near  is  under  the  beach  at  Bed  Island, 
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which  affords  shelter  from  northerly  winds  only ;  but  as  it  striked 
inland  and  probably  runs  across  to  the  Port-a-Port  side  of  the 
peninsula,  it  is  possible  enough  some  parts  may  be  found  where  it 
might  be  quarried  to  advantaga 

Marbles  of  various  kinds  occur  at  certain  parts  of  the  Bay  of 
Islands.  The  cliffs  at  the  entrance  to  the  Humber  Biver  yield 
white,  black,  and  variegated  red  and  white  limestone,  a  large  por- 
tion of  which  is  capable  of  being  used  for  many  ornamental  pur- 
poses, although,  so  far  as  I  have  yet  been  able  to  ascertain,  the 
white  variety  seems  usually  to  be  too  coarsely  crystalline  for  statuary 
purposes.  Just  below  the  lower  rapids  a  vein  of  compact  calcareous 
spar  between  2^  and  3  feet  wide  may  be  seen  on  the  right  bank 
of  the  river,  cutting  the  strata  and  running  up  the  face  of  the  cliff 
with  great  regularity,  and  many  more  similar  veins  occur  on  both 
sides,  both  above  and  below.  Some  white  and  variegated  marble 
has  been  obtained  from  this  large  vein,  which,  although  susceptible 
of  receiving  a  smooth  surface,  is  mostly  too  coarse  in  texture  to  be 
considered  of  high  quality  as  an  ornamental  stone ;  but  I  am  in- 
formed by  Mr.  Makim  of  this  place  that  higher  up  the  hill,  near 
where  this  vein  comes  out,  a  pure  white  marble  may  be  obtained 
from  beds  which  may  prove  to  be  of  more  importance.  Some  beds 
of  black  limestone  of  very  fine  grain,  hard  and  compact,  the 
exposed  sur&ces  of  which  are  sometimes  characterised  by  obscure 
silicified  organic  remains,  occur  also  in  the  lower  reach  of  the 
Humber  Biver,  which  are  capable  of  receiving  a  fine  pob'sh ;  and 
at  a  place  called  Ciook's  Cove^  on  the  south  side  of  the  Humber 
Arm,  a  beautiful  and  homogeneous  sample  of  jet  black  marble 
was  obtained  from  a  bed  about  6  inches  thick,  and  in  immediate 
contect  with  a  conglomerate  limestone. 

Still  another  variety  of  marble  may  be  found  at  York  Harbour, 
where  a  great  mass  of  serpentine,  which  forms  an  adjacent  range  of 
hills,  comes  to  the  water's  edge.  Some  specimens  were  obtained 
from  this  locality,  and  sent  with  others  of  the  collection  for  exhi- 
bition ;  but  as  these  were  derived  £rom  broken  fragments  oi  the 
exposed  outerops,  they  can  hardly  be  token  as  fedr  samples  of  the 
general  quality  of  the  rock.  The  colour  is  a  dark  bottle-green, 
with  black  and  sometimes  white  streaks;  but  the  lock  being 
brittle  and  a  good  deal  shattered,  probably  by  the  influence  of  the 
weather,  the  surfaces  polished  were  not  very  satisfiactory.    A 
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beautiful  specimen  of  serpentine,  however,  was  produced  for  exhi- 
bition by  C.  F.  Bennett,  Esq.,  from  Little  Bay,  near  the  Terra  Nova 
mine. 

Building  Stone. 

Oranite. — A  very  coarse,  dark  reddish  granite  occupies  a  con- 
siderable portion  of  the  coast  at  La  Poile,  the  prevailing  colour 
being  derived  from  large  irregularly-formed  crystals  of  red  feldspar, 
which  usually  give  the  exposed  surface  the  aspect  of  a  conglomerate 
when  viewed  at  a  little  distance.  A  finer-grained  quality  of 
granite  is  found  to  intersect  the  coarse  mass,  sometimes  of  a  red 
and  at  other  times  of  a  whitish-grey  colour.  The  coarse  variety  is 
very  hard,  tough,  and  endurable,  and  would  doubtless  have  a  grand 
and  imposing  effect  in  large  and  massive  structures.  The  age  of 
the  coarse-grained  rock  is  undetermined ;  the  intersecting  veins, 
however,  penetrate  into  a  set  of  blackish  or  dark  blue  and  greenish 
slates,  which  come  against  the  granite  at  Little  La  Poile,  indicating 
a  more  recent  origin  than  the  slates,  which  are  probably  Lower 
Silurian.  An  exactly  similar  coarse  granite  was  observed  in  1864  at 
the  other  extreme  of  the  island,  at  Cat  Cove,  near  Cape  Freels. 

A  beautiful  variety  of  granite  occurs  at  Kose  Blanche,  where 
there  is  an  excellent  small  harbour,  about  12  miles  west  from  La 
Poile.  The  colour  of  the  rock  is  of  a  whitish  grey,  it  is  rather  fine 
grained,  and  is  constituted  of  white  quartz,  white  feldspar,  and  brown 
mica.  Blocks  of  this  granite  are  easily  procurable  in  almost  any 
requisite  size  all  along  the  shore,  and  in  inexhaustible  quantity. 

Sandstones. — A  good  material  for  building  may  be  procured  in 
ample  abimdance  from  the  sandstones  of  Kelly's  Island,  in  Concep- 
tion Bay.  The  stone  is  usually  of  a  greenish  tinge,  sometimes 
weathering  yellowish;  some  beds  are  very  hard  and  difficult  to 
dress  with  the  hammer ;  others  are  freer  in  the  grain,  and  dress 
with  facility.  The  sandstones  of  Kelly's  Island  rest  upon  a  set  of 
brownish  shaly  slates,  and  beds  of  that  description  are  interstra- 
tified  with  them.  Portions  of  the  measures  are  slightly  calcareous, 
and  most  of  the  sandstones  are  somewhat  micaceous.  The  horizon 
of  these  rocks,  together  with  the  slates  and  limestones  of  Manuel's 
Brook  and  Topsail  Head,  is  supposed  to  be  low  down  in  the  Silurian 
system. 

Admirable  building  stone  is  obtainable  at  many  parts  from  the 

H 


98  GEOLOGICAL  SURVEY  OP  NEWFOUNDLAND. 

sandstones  of  the  Carboniferous  rocks,  instances  of  which  may  be 
specified  as  occurring  on  Codroy  Island,  in  the  section  between 
the  great  and  little  rivers  Codroj,  and  on  the  Great  Codroy  Biver. 
The  rock  on  Godroy  Island,  where  the  bands  are  thick,  is  frequently 
slightly  calcareous,  and  is  very  hard  and  compact,  the  centre  part 
of  the  bed  being  of  a  pale  bluish  grey  on  fracture,  while  the  exposed 
surfaces  weather  of  a  drab  or  yellowish  colour.  Some  of  the  beds 
south  of  Godroy  Biyer  are  a  drab  freestone  slightly  coarse  in  grain, 
and  always  more  or  less  micaceous,  yielding  a  handsome  material 
which  is  easily  worked.  Beds  of  this  description  were  also  observed 
in  several  parts  on  the  banks  of  the  Great  Godroy  Biver. 

WheUtanes  and  QrindsUmes. 

Some  of  the  sandstone  beds  of  the  (*oal  formation  on  the  Great 
Godroy  Biver,  near  the  falls,  and  at  one  or  two  places  in  the 
coast  section,  would  produce  good  scythe  stones ;  and  near  Gape 
Anguille,  pieces  of  a  slightly  calcareous  slate  of  the  very  finest 
texture,  very  h^xA  and  of  a  dark  grey  colour,  were  found,  of  excel- 
lent quality  as  hones  for  knives,  and  are  probably  well  adapted 
for  finer  tools  or  instruments.  Many  sandstone  beds  of  the  coal 
measures  might  be  used  for  grindstones.  Some  of  the  best 
hitherto  observed  were  found  on  the  Chtind  Pond,  near  the  foot 
of  Old  Harry  Mountain;  while  at  Whetstone  Point,  on  the 
opposite  side  of  the  same  lake,  scythe  and  coarse  hone-stones  in 
unbounded  quantity  may  be  picked  off  the  beach  or  worked  out 
of  the  adjacent  cliffs. 

Limedones. 

The  cliffs  of  Gape  St.  George  and  the  coast  north  from  it  are 
apparently  more  or  less  magnesian  in  quality;  but  beds  occur 
of  very  pure  lime  at  some  parts,  among  which  may  be  enumerated, 
in  particular,  the  pale  drab  stratum,  already  alluded  to  under 
the  head  of  marble.  Some  of  the  dark-coloured  bituminous  and 
fossiliferous  beds  of  the  Galciferous  formation,  such  as  those  that 
skirt  the  coast  inside  the  isthmus  of  Port-a-Port,  are  no  doubt  of 
good  material  for  burning. 

Many  beds  in  the  cli£&  of  limestone  at  the  entrance  to  the 
Humber  Biver,  which  are  supposed  to  be  chiefly  of  the  Galciferous 
age,  may  be  found  to  possess  all  the  requisites  for  burning  into 
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lime ;  and  some  of  those  which  outcrop  in  the  Humber  Arm  at 
Cook's  Goye  and  other  places,  associated  with  limestone  conglo- 
merate, may  also  be  found  available  for  the  same  purpose. 

The  limestone  beds  in  the  lower  coal  measures  also  are  probably 
in  many  instances  well  adapted  for  making  good  lime,  examples 
of  which  may  be  instanced  as  occurring  on  the  coast  near  Godroy, 
and  thenoe  cropping  out  at  intervals  near  the  right  bank  of  the 
Great  Codroy  Biver,  particularly  at  Byan's  Brook,  where  there  is 
a  considerable  thickness  of  this  rock  exposed,  with  sandstone 
and  masses  of  gypsum. 

A  limestone  occars  at  the  entrance  to  Ship  Cove,  at  Burin,  on 
the  west  side  of  Placentia  Bay,  which  was  supposed  to  be  the 
eqaivalent  of  the  rock  of  Topsail  Head,  and  very  low  down  in 
the  Silurian  system.  It  occurs  in  two  bands,  one  from  15  to  20 
feet  thick,  the  other  from  30  to  40  feet,  divided  by  black  calcareous 
shaleSi  and  overlaid  by  similar  shaly  and  slaty  strata,  containing 
a  bro¥m  material  supposed  to  be  an  oxide  of  manganese,  with 
which  the  sarrounding  parts  are  discoloured.  The  colour  of  the 
limestone  on  fracture  is  pale  blue,  weathering  drab  on  the  exposed 
surfaces,  some  of  which  exhibit  obscure  forms  supposed  to  be 
organic,  probably  fucoids.  This  rock  has  been  quarried  to  some 
extent,  for  the  purpose  of  burning  into  lime. 

Bed  Ochre. 

This  material  is  derived  from  the  red  marls  of  the  coal 
measures,  and  has  been  frequently  used  by  the  inhabitants  near 
the  coast  of  St.  George's  Bay,  as  a  red  paint  and  as  red  chalk. 
It  was  observed  upon  the  banks  of  the  Flat  Bay  Brook,  and  on 
the  Humber  Eiver  above  Beaver  Pond.  It  is  also  reported  to  be 
found  on  the  banks  of  the  brooks  between  Flat  Bay  and  the  high 
land  of  Gape  Anguille. 

Clay. 

At  the  extreme  head  of  the  Bay  D'Espoir,  at  the  entrance  to 
the  Conne  Biver,  there  is  a  deposit  of  stiff  blue  regularly  stratified 
clay,  apparently  quite  free  from  lime,  which  probably  may  be 
found  fit  for  the  manufacture  of  either  common  or  fire  bricks,  and 
possibly  for  some  pottery  purposes.  A  rude  attempt  was  observed 
to  have  been  made  to  burn  bricks  upon  the  spot,  which  did  not 
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appear  to  have  been  SQCoeflsfid,  probably  in  consequence  of  want 
of  proper  appliances.  When  burned  it  becomes  an  Indian  red 
colour. 

Shell  Marl  and  PeaL 

Peat  is  extensively  spread  oyer  the  flat  country  of  the  Codroy 
most  of  the  way,  and  at  GapeUn  Cove  it  forms  the  upper  part 
of  the  bank  in  a  thickness  at  some  parts  of  5  feet  or  more,  resting 
upon  a  bed  of  shell  marl«  which  in  its  turn  is  underlaid  by  another 
bed  of  peat  from  6  to  10  inches  thick.  The  shore  banks  between 
Flat  Bay  and  the  Gut  also  are  capped  with  peat,  and  the  same  is 
probably  the  case  over  a  great  part  of  the  flat  coal  measure  area, 
which  has  not  been  visited.  The  value  of  this  substance  as  a  fuel 
need  not  be  commented  upon. 

A  deposit  of  fresh-water  shell  marl  was  observed  on  the  coast 
of  St  George's  Bay,  between  Bomain's  Brook  and  the  isthmus  of 
Port-a-Porty  about  half  a  mile  from  the  former.  The  deposit  is  not 
very  extensive,  but  of  considerable  thickness;  it  is  white,  and 
contains  Planorbis  and  other  fresh-water  shells,  and  rests  on  a  bed 
of  seaweed  about  18  inches  in  thickness,  which  reposes  on  day 
with  pebbles  and  small  bouldera  The  bottom  of  the  bed  of  sea« 
weed  is  about  12  feet  over  high-water  mark.  Shell  marl  is  useful 
as  an  agricultural  manure,  and  when  sufficiently  pure  answers  a 
good  purpose  as  a  whitewash. 

OmamerUal  SUmes. 

Bed,  and  green,  and  brown  jaspers  were  frequently  found  on 
the  shores  of  the  Humber  Arm,  and  in  the  valley  of  the  Humber 
Biver ;  they  were  also  observed  in  sundry  places  in  St.  George's 
Bay  and  on  Flat  Bay  BrooL  These  probably  take  their  origin 
in  beds  or  veins  of  Lower  Silurian  age,  but  frequently  occur  as 
smoothly  rounded  pebbles  in  the  conglomerates  of  the  coal  mea- 
sures. The  red  jaspers  in  particular  are  frequently  capable  of 
taking  a  high  poUsh,  and  might  be  cut  into  brooches,  seals,  and 
other  persona]  ornaments. 

The  labradorite  of  Cairn  Mountain,  some  cleavage  planes  of 
which  are  opalescent,  reflecting  various  beautiful  colours  when 
placed  at  a  certain  angle  to  the  rays  of  light,  may  in  some  cases 
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be  found  as  a  handsome  ornamental  material.  Its  preVf^'eifit  colour 
at  this  part  is  a  pale  yellowish  white. 

The  malachite  found  lim'ng  the  walls  of  the  vein  at  .the  La 
Manche  mine,  as  far  as  my  present  information  goes,  has/obly 
been  found  in  small  quantities.  '• .  •' 

Petroleum.  '•'     ,- 

This  substance  was  reported  as  existing  on  Middle  Point  of  '-.>'.-. 
Port-a-Port  in  my  narrative  of  last  year.  Since  then  a  sample  '*/'' 
of  oil  has  been  procured  from  the  spot  by  G.  F.  Bennett,  Esq. ; 
but  having  been  unable  to  visit  that  part,  I  can  give  no  further 
particulars  as  to  the  mode  of  its  occurrence.  Petroleum  is  now 
stated  to  have  been  discovered  in  the  neighbourhood  of  Bonne 
Bay ;  but  not  having  visited  the  locality,  I  am  still  ignorant  of 
the  conditions  under  which  it  is  produced. 

Quartz  Veins. 

Samples  were  taken  of  quartz  veins  from  Deer  Lake,  Humber 
Arm,  and  Bay  D'Espoir,  which  have  been  forwarded  to  Montreal 
for  chemical  analysis,  the  conditions  imder  which  they  were  found 
to  occur  giving  reason  to  presume  the  possibility  of  some  trace 
of  the  precious  metals  being  discovered. 

I  have  the  honour  to  be, 
Tour  Excellency's  most  obedient  servant, 

Alexander  Murray, 

Geological  Survey. 
To  His  Excellency  Anthony  Musgrave. 
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CHAPTER  VI. 

-MINERAL  RESOURCES  OF  NEWFOUNDLAND :  ADDRESSED  TO  W.  0. 
SARGEAUNT,  ESQ..  CROWN  AGENT  FOR  THE  COLONIES,  SPRING 
GARDENS.  CHARING  CROSS,  LONDON,  AND  PUBLISHED  IN  THE 
•JOURNAL  OF  THE  SOCIETY  OF  ARTS.'  OCTTOBER  11th,  1867. 

The  following  Beport  on  this  subject  has  been  addressed  to  the 
Crown  Agent  for  the  Colonies : — 

Sib, — A  copy  of  a  correspondence  between  his  Excellency 
A.  Mnsgrave,  Goyemor  of  Newfoundland,  and  the  Crown  Agent 
for  the  Colonies,  in  London,  has  been  placed  in  my  hands,  relat- 
ing to  the  mineral  resources  of  that  colony,  it  being  the  purpose 
of  the  authorities  to  bring  certain  portions  of  country  where 
minerals  are  supposed  to  exist  to  public  sale. 

As  I  have  been  engaged  for  the  last  three  years  in  making  a 
geological  survey  of  Newfoundland,  and  have  during  that  time  ex- 
plored a  considerable  part  of  the  island,  the  local  government 
have  been  pleased  to  direct  me  to  express  my  views  on  this  matter, 
so  far  as  my  present  information  will  permit,  in  answer  to  certain 
queries  made  in  a  letter  to  his  Excellency  the  Grovemor,  from 
Mr.  W.  C.  Sargeaunt,  Crown  Agent  for  the  Colonies,  dated  the 
30th  March,  1867. 

It  may  be  well  to  premise  these  remarks  by  stating  that  in  a 
wild  and  unknown  country  there  are  many  and  serious  difficulties 
to  contend  against  while  working  out  the  structure  and  distribution 
of  the  geological  formations,  and  ascertaining  their  several  charac- 
teristics, mineral  and  fossil ;  and  that  while  pursuing  these  duties 
it  would  be  utterly  impracticable  for  the  geologist  to  devote  such 
time,  labour,  and  expense  upon  any  one  particular  spot  or  even 
locality  as  would  be  required  for  the  development  of  ores  or 
minerals  with  a  view  to  practical  mining ;  yet  in  carrying  out  such 
an  investigation  there  is  no  doubt  a  great  amount  of  information 
may  be  acquired  in  a  great  degree  important  to  mining 
adventure. 


^! 
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It  is  greatly  to  be  regretted  by  all  who  have  the  interests  of 
the  proyince  at  heart,  that  grossly  exaggerated  statements^ 
referring  to  the  mineral  wealth  of  Newfoundland,  have  at  yarions 
times  been  circulated  in  a  manner  which  has  tended  to  retard 
rather  than  advance  the  object  desired,  propounding  assertions 
too  palpably  improbable  to  admit  of  any  consideration  on  the 
part  of  experienced  persons.  Nevertheless,  there  can  be  no 
doubt  that  the  mineral  indications  in  many  instances  are  highly 
encouraging,  and  may  ultimately  prove  of  great  importance  to  the 
colony. 

The  mineral  prodactions  which  have  been  discovered  at  various 
times  on  different  parts  of  the  island  are  the  ores  of  silver,  copper, 
lead,  iron,  and  manganese,  with  white,  black,  and  variegated 
marbles,  large  masses  of  gypsum  in  the  Lower  Carboniferous  forma- 
tion, plumbago,  and  petroleum.  Feat  and  shell  marl  abound  at 
many  parts  on  the  surface. 

A  large  tract  of  country  is  spread  over  by  rocks  of  CSarboniferous 
age,  but  it  is  still  doubtful  whether  they  contain  seams  of  coal 
sufficiently  thick  to  be  of  commercial  value.  There  are  but  three 
places,  that  I  am  aware  of,  where  mining  has  been  seriously 
attempted,  viz.,  the  **  Terra  Nova  "  mine,  in  Little  Bay  or  Bay 
Vert ;  the  "  Union  "  mine  at  Tilt  Cove,  in  Notre  Dame  Bay ;  and 
the  **  La  Manche  "  mine  at  the  head  of  Placentia  Bay.*  Copper 
ore  in  association  with  iron  pyrites  is  prodaced  at  the  two  former 
of  these  locations,  galena  or  sulphuret  of  lead  from  the  latter ;  and 
as  the  work  done  at  these  places  may  to  a  certain  extent  afford  an 
index  to  future  similar  operations,  I  shall  endeavour  to  give  my 
views  respecting  the  geological  horizon  to  which  they  belong,  and 
the  mode  of  their  occurrence. 

The  tabular  arrangement  given  at  pp.  49-50  will  explain  the 
relation  and  succession  of  the  formations. 

It  will  be  seen  by  reference  to  the  table  that  the  Quebec  group 
is  fully  developed  in  Newfoundland,  and  there  is  no  doubt  it  is 
characterised  in  many  respects  by  similar  qualities  to  those  dis- 
played in  the  same  formation  in  Canada.  It  is  in  the  Lauzon 
division  of  this  group  (No.  7  of  the  table)  that  the  ores  of  copper 

*  Small  openings  have  been  made  at  a  great  nmnber  of  placeB  wliere  metaUifeione 
indicatlona  presented  themselTes,  bat  the  work  done  at  those  parts  has  been  too 
limited  to  be  properly  designated  as  mining. 
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have  been  hitherto  chiefly  obseryed,  and  it  is  in  the  same  part  of 
the  formation  that  the  two  openings  before  referred  to  are  situated. 
Dr.  Steny  Hunt,  of  the  Geological  Sarvey  of  Canada,  in  a 
pamphlet  published  in  the  '  American  Journal  of  Science/  in  May 
1861,  expresses  his  views  regarding  the  economic  importance  of  the 
Quebec  group  in  the  following  words : — 

**  This  Quebec  group  is  of  considerable  economic  interest,  inas- 
much as  it  is  the  great  metalliferous  formation  of  North  America. 
To  it  belongs  the  gold  which  is  found  along  the  Appalachian  chain 
from  Canada  to  Georgia,  together  with  lead,  zinc»  copper,  silver, 
cobalt,  nickel,  chrome,  and  titanium.  I  have  long  since  called 
attention  to  the  constant  association  of  the  latter  metals,  particu- 
larly chrome  and  nickel,  with  the  ophiolites  and  other  magnesian 
rocks  of  this  series,  while  they  are  wanting  in  similar  rocks  of 
Laurentian  age.  The  immense  deposits  of  copper  ore  in  East 
Tennessee,  and  the  similar  ores  in  Lower  Canada,  both  of  which  are 
in  beds  subordinate  to  the  stratification,  belong  to  this  group.  The 
lead,  copper,  zinc,  cobalt,  and  nickel  of  Missouri,  and  the  copper  of 
Lake  Superior,  also  occur  in  rocks  of  the  same  age,  which  appears 
to  be  pre-eminently  the  metalliferous  period." 

A  perusal  of  the  survey  of  the  Union  mine  will  explain  the  con- 
ditions under  which  the  ore  occurs,  and  the  relation  the  cupriferous 
strata  bear  to  the  serpentines ;  while  the  plan  of  the  works  and  the 
accompanying  section  will  show  the  actual  progress  made  nearly 
up  to  the  present  time.*  Operations  were  first  commenced  at  this 
place  in  1865,  during  which  year  about  500  tons  of  ore  were  ex- 
tracted, varying  in  quality  from  7  to  23  per  Cent,  of  copper.  In 
1866  about  2500  tons  of  ore  were  brought  to  the  surface,  which 
was  divided  and  classed  according  to  quality,  as  No.  1  and  No.  2 
ores.  An  analysis  by  Bath,  of  Swansea,  of  some  good  average 
specimens  of  this  ore  is  said  to  have  yielded  from  17f  to  21^  of 
copper.  About  120  men  of  all  classes  have  been  recently  employed 
at  these  works. 

An  extract  from  a  narrative  of  my  own  proceedings  during  the 
year  1865,  addressed  to  his  Excellency  Grovemor  Musgrave, 
expresses  my  views  as  to  the  probable  mode  in  which  these  ores 

*  TheBo  plans  aooompanied  the  original  paper,  and  are  depoeited  in  the  Grown 
Lands  Offioe,  St  John's.  Thoy  are  since  superseded,  however,  by  plans  of  more 
recent  date. 
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will  be  found  to  occur  in  this  formation  generally,  and  at  this  pletce 
in  particular  (see  p.  54). 

The  experiment  of  the  Union  mine  has,  so  far  as  it  has  yet 
gone,  proved  eminently  successful,  and  as  the  indications  on  the 
east  side  of  Winser  Pond  exactly  correspond  with  those  on  the  west 
side,  where  the  work  is  proceeding,  it  is  but  reasonable  to  infer 
that  a  vast  amount  of  ore  may  be  extracted  from  the  same 
deposits  beneath  the  pond,  and  farther  on  in  the  strike  on  either 
side. 

At  the  Terra  Nova  location  the  experiment  of  mining  has  not 
hitherto  proved  remunerative,  but  its  position  in  relation  to  the 
serpentine  may  be  regcurded  as  favourable  and  worthy  of  more  ex- 
tended trial.  The  metalliferous  stratum  upon  which  the  principal 
shaft  has  been  sunk,  and  upon  which  the  drifts  are  driven,  appears 
chiefly  to  consist  of  an  enormous  mtiss  of  iron  pyrites,  with  an  oc- 
casional admixture  of  yellow  sulphuret  of  copper.  Native  copper 
has  been  observed  occasionally  in  small  quantities  among  the  ser- 
pentine. Beference  to  the  plan*  will  show  that  the  mining  done  up 
to  the  end  of  last  year  is  confined  to  a  small  space,  and  that  the 
ground  is  by  no  means  thoroughly  proved,  although  a  very  large 
amount  of  labour  and  expense  has  been  bestowed  upon  the 
surface. 

From  what  has  been  stated  above,  therefore,  it  will  be  evident 
that  the  distribution  of  the  serpentine  is  a  matter  of  high  import- 
ance to  those  interested  in  the  discovery  of  metalliferous  ores,  and, 
as  the  formation  of  which  it  forms  a  part  is  largely  developed  in 
various  parts  of  the  island,  there  is  good  reason  to  anticipate  that 
Newfoundland  will  become,  in  course  of  time,  a  great  field  for 
mining  industry.  The  serpentine  is  largely  developed  on  the  north 
side  of  Hare  Bay,  and  between  that  bay  and  Pistolet  Bay ;  it  occurs 
also  in  great  extent  on  the  west  side  of  the  island,  at  York  Harbour 
in  the  Bay  of  Islands,  and  from  the  northern  arm  of  that  bay  to 
Bonne  Bay. 

From  the  evidence  procured  from  Topsail  Head,  in  Conception 
Bay,  there  appears  to  be  a  great  series  of  strata  of  more  ancient 
date  than  the  lowest  Silurian  and  newer  than  the  Laurentian,  con- 
sisting of  slates,  with  interstratified  bands  of  quartzite,  diorite,  and 
jaspery  bed£f,  the  latter  often  of  a  red  colour,  with  a  mass  of  red  or 

*  With  original  paper. 
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grey  altered  sandstone  and  conglomerate  at  the  summit.  These 
rocks  are  intersected  by  numerous  yeins,  most  frequently  of  quartz, 
but  in  many  cases  of  calc-spar,  or  a  mixture  of  the  two,  which  occa- 
sionally contain  the  ores  of  lead,  sometimes  associated  with  silver 
and  copper.  The  rocks  of  the  La  Manche  locality  will  probably 
prove  to  belong  to  this  series,  but  the  formation  has  as  yet  only 
partially  been  followed  out.  As  regards  the  mine,  circumstances 
at  the  time  of  my  visit  to  the  latter  place  unfortunately  prevented 
me  from  making  a  thorough  examination  of  the  ground,  and  such 
information  as  I  was  able  to  obtain  is  given  in  a  preliminary 
report  of  mine,  addressed  to  his  Excellency  on  the  Ist  March 
last  (see  p.  92). 

Indications  of  lead  ore  are  of  frequent  occurrence  at  many 
parts  where  rocks  supposed  to  be  of  the  same  horizon  display 
themselves,  as  in  the  cli£b  of  Topsail  Head,  at  Cape  Ghapeau 
Bouge,  at  Lawn,  where  some  beautiful  samples  of  silver  ore  were 
likewise  discovered,  and  in  the  harbour  of  St.  John's  itself,  facts 
tending  to  induce  the  belief  that  mineral  treasures  may  reasonably 
be  expected,  in  course  of  time,  to  be  brought  to  light.  Veins  con- 
taining lead,  however,  are  apparently  not  confined  to  any  particular 
formation ;  the  presence  of  that  metal  has  been  observed  as  low  as 
the  Laurentian,  and  as  high  as  the  coal  measures ;  but  whether  the 
veins  holding  the  ore  are  of  one  or  different  ages  has  not  been 
ascertained.  One  vein,  which  appears  to  be  more  recent  than  the 
Lower  CSarboniferous,  and  is  mentioned  in  the  narrative  of  my  expe- 
dition in  1865,  appears  to  be  worthy  of  trial  (see  pp.  68-69). 

Respecting  the  presence  of  the  precious  metals  in  the  island, 
little  is  at  present  known.  Some  beautiful  small  specimens  of  a 
pure  sulph-arseniuret  of  silver,  usually  called  ruby  silver,  yielding 
on  analysis  65*28  per  cent,  of  the  metal,  and  encrusted  with 
chloride  of  silver,  known  as  horn  silver,  were  discovered  some  years 
ago  at  a  place  called  Lawn,  on  the  south  shore,  not  far  from  Gape 
Chapeau  Bouge ;  and  small  specks  of  gold  have  been  exhibited, 
which  were  said  to  have  been  derived  fix)m  a  vein  of  quartz  near 
Ming's  Bight,  on  the  north-east  side  of  the  island.  During  the 
past  season,  several  samples  of  quartz  veins  were  procured  by  my- 
self, where  the  probability  of  the  precious  metals  was  suspected,  and 
some  were  forwarded  to  Montreal  for  analysis,  the  result  of  which  is 
given  below,  with  each  locality. 
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SUFPOBBD  LaUBENTIAK. 

Quartz,  with  iron  pyrites  visible,  from  Deer  Lake, j  Silver,  0*0205  per  cent. 
Humber  River        (Gold,  none. 

Quarto  veins  on  the  island.  Deer  Lake,  ditto  ..      ..  l^^^f'  ^'^^^^       " 

\  Gold,  none. 

Quartz  veins  from  the  south  shore  of  Deer  Lake   . .  \  ^.^^ff  '  ^ '  ^^^^     »• 

(Grold,  none. 

LOWEB  SiLUBIAK. 

Quartz  and  calc-spar  veins  from  Brake's  Landing,! Silver,  0*01033     „ 
at  the  entrance  to  the  Humber  River (Gold,  minute  traces. 


Silver,  0' 00666     „ 
Gold,  traces. 
Silver,  0-00833     „ 


Quarts  veins  from  Meadow  Point,  Humber  Arm, 

Bay  of  Islands 
Quartz  veins  from  calcareous  slate,  from  Cook's 

Cove,  Humber  Arm,  Bay  of  Islands (Gold,  traces. 

(Signed)        E.  J.  Blaokwell, 
For  G.  P.  Girdwood,  Assist-Chemist,  Montreal. 

It  will  be  seen  that  the  presence  of  silver  is  indicated,  to  a 
small  extent,  in  all  these  samples,  while  a  trace  of  gold  is  detect- 
able in  each  of  the  veins  cutting  Lower  Silurian  strata ;  none  what- 
ever in  those  intersecting  the  Lanrentian. 

Oypenm  is  largely  developed  on  the  western  side  of  the  island, 
among  the  lower  members  of  the  Carboniferous  system ;  there  is  a 
vast  exposure  of  that  mineral  on  the  coast  between  Codroy  Island 
and  the  Codroy  Biver,  where  it  might  be  quarried  to  any  extent, 
while  there  is  a  moderately  good  harbour  for  small  vessels  in  Codroy 
Island.  The  same  mineral  occurs  at  various  parts  of  the  coast  in 
St.  G(eorge's  Bay,  on  both  the  north  and  south  sides,  but  those 
parts  are  usually  rather  unfavourable  for  vessels  lying  safely  at 
anchor,  although  frequent  opportunities  may  be  had  during  the 
summer  months  for  taking  in  cargo.  At  Bomain's  Brook,  on  the 
north  side  of  the  bay,  there  is  a  large  exposure  of  gypsum,  much  of 
which  is  very  pure  white,  and  will  probably  be  found  to  be  well 
adapted  for  stucco  purposes. 

Besides  the  metallic  ores  and  the  more  valuable  substances,  the 
island  abounds  in  material  of  great  economic  importance.  Marbles 
of  almost  every  shade  of  colour  have  been  produced  from  various 
parts  of  the  coast,  on  both  the  eastern  and  western  shores.  Boofing 
slates  of  excellent  quality  are  already  known  and  partially  worked 
in  Trinity  Bay.  Plumbago  occurs  in  the  Bay  of  D'Espoir.  Indi- 
cations of  petroleum  have  been  observed  at  a  few  localities,  while 
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buildiiig  stone,  whetstones,  grindstones,  and  limestone  are  in  ample 
profusion. 

Notwithstanding  the  usually  very  forbidding  aspect  of  the 
coast,  there  is  clearly  a  large  proportion  of  the  country  perfectly 
capable  of  being  reclaimed,  and  converted  into  fairly  productive 
grazing  or  arable  land.  The  most  favoured  tracts  that  have  yet 
come  under  my  own  observation  are  in  the  coal  measure  districts, 
where  the  surface  is  often  flat  or  gently  undulating  over  great 
areas.  In  my  Beport  of  last  year,  1866-67, 1  have  shown,  by  a 
rough  calculation,  that  there  are  probably  about  726  square  miles, 
or  446,080  square  acres,  more  or  less  available  for  settlement  on. 
the  carboniferous  country  of  the  western  part  of  the  island  alone, 
which  embraces  the  following  districts : — 

Sq.  milet.    Sq.  acres. 

Codroy  Valley       75=    48,000 

St.  George's  Bay 222  =  142,080 

Humber  River       429  =  256,000 

Total     726  =  446,080 

These  valleys  are  for  the  most  part  well  wooded,  producing  in 
many  instances  large  pines,  juniper,  or  tamarack  (the  latter  a 
species  of  larch),  fine  yellow  birch,  and  other  valuable  timber.  In 
the  valley  of  the  Humber  this  is  especially  the  case,  where  a  large 
area  of  country  appears  to  be  provided  with  all  the  necessary 
material  for  ship-building  in  a  remarkable  degree. 

With  the  exception  of  two  inconsiderable  rapids,  there  is  no 
obstruction  to  the  navigation  of  the  river  by  large  boats  for  32 
miles  up  its  course,  where  timber  of  the  various  species  is  amply 
abundant  (particularly  at  Deer  Lake,  and  between  it  and  the 
Grand  Pond  Forks),  which  might  be  procured  without  diiBiculty. 
Above  the  forks  of  the  Grand  Pond  branch,  the  streams  in  each 
instance  become  very  rapid,  but  canoes  have  frequently  navigated 
them  both  up  and  down.  A  comparatively  easy  route  may  be 
travelled  across  the  island  by  following  the  southern  stream  to  the 
Grand  Pond,  and  thence  to  its  main  sources,  while  a  **  portage  "  of 
a  few  miles  from  Birchy  Pond  (one  of  the  head  lakes  of  the  Grand 
Pond  branch  of  the  Humber)  will  reach  the  waters  of  the  Indian 
Brook,  which  flows  into  the  sea  at  Hall's  Bay,  on  the  eastern  side 
of  the  island,  and  is  only  interrupted  in  its  course  by  one  small  fall, 
about  3  miles  above  the  outlet.     The  northern  branch  of  the 
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river  is  also  accessible  for  canoes,  and  at  one  part,  where  its  upward 
course  bends  round  to  the  westward,  the  distance  to  be  travelled  to 
the  head  of  White  Bay  is  within  10  miles. 

The  construction  of  a  few  main  lines  of  road,  for  which  (with 
the  exception  of  about  3  miles  at  the  mouth  of  the  Humber) 
the  whole  of  the  Humber  region  offers  cousiderable  facilities,  toge- 
ther with  the  natural  means  of  communication  by  water,  might  be 
made  to  open  up  a  thriving  settlement  through  the  very  heart  of 
the  island. 

With  regard  to  water  power  as  a  means  for  working  machinery, 
the  physical  character  of  the  country  is  such  that  it  can  be 
obtained  at  nearly  every  part  in  unlimited  abundance.  Ponds  and 
lakes  ai*e  dotted  over  the  surface  of  the  country  to  such  an  extent 
that  it  may  be  doubtful  whether  the  superficial  area  covered  by 
water  is  not  equal  to  that  of  the  land,  and  many  of  them,  being  at 
a  great  elevation,  give  rise  to  innumerable  mountain  torrents,  which 
give  their  tribute  to  the  main  streams  in  the  valleys  at  short 
intervals  between  each  other. 

The  climate  of  Newfoundland  is  not  by  any  means  so  severe  as 
is  generally  supposed.  The  range  of  the  thermometer  is  very 
much  less  than  it  is  in  any  part  of  the  Canadas,  the  heat  in  sum- 
mer seldom  exceeding  from  70°  to  75°  Fahr.,  while  the  cold  in 
winter  is  seldom  very  much  below  zero.  The  fogs,  generally  sup- 
posed by  those  unacquainted  with  the  country  to  envelope  the 
whole  island  almost  eternally,  have  but  a  limited  existence  in 
the  interior,  and  are  not  by  any  means  prevalent  on  the  northern 
or  western  shores,  although  they  certainly  prevail  on  the 
southern  shores  generally,  and  at  Placentia  and  Trinity  Bays 
particularly. 

Provisions  have  hitherto  been  cliiefly  supplied  from  Halifax  or 
Prince  Edward's  Island ;  but  should  mining  and  agricultural  pur- 
suits combined  be  once  fairly  established,  I  see  no  reason  to  doubt 
the  capability  of  the  island  to  raise  all  the  necessaries  of  life  for 
its  inhabitants. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 
W.  C.  Sargeaunt,  Esq.,  Alexander  Murray. 

Crown  Agent  for  the  Colonies, 

Spring  Gardens,  Charing  Cross,  London. 

I 
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The  following  extract,  from  a  letter  written  by  Mr.  Murray,  on 
the  10th  September  laat,  and  dated  Union  Mine,  Tilt  Cove, 
Newfoundland,  gives  more  recent  information  : — 

"  The  prospects  of  the  mine  are  of  the  most  highly  encouraging 
nature,  and  as  it  may  be  of  importance  that  the  truth  should  be 
known  in  England,  J  should  like  my  opinion  of  the  matter 
published  in  the  ^Journal,'  as  a  rider  to  my  letter  to  Mr. 
Sargeaunt. 

"  The  production  of  copper  ore  from  the  commencement  of  the 
present  year  has  been  as  follows : — 

TOOB. 

Tho  amount  of  oro  accumulated  during  the  winter  of  1866-67, 

and  shipped  for  Swansea,  up  to  the  1st  August,  1867     ..      ..  2200 

The  amount  of  ore  on  the  floor  ready  for  shipment 880 

Ore  ready  in  the  mine 600 

3580 

And  if  the  necessary  shipping  is  supplied,  the  total  amount  of  ore 
exported  for  the  season  will  not  be  less  than  4000  tons.  In  working 
out  this,  the  masses  of  ore  have  in  no  one  case  been  exhausted,  but 
simply  driven  through  and  the  material  extracted  from  the  drifts ; 
the  experiment  of  proving  the  ground  being  carried  on  all  the 
time,  and  constantly  exhibiting  new  and  most  important  masses ; 
and  I  have  no  hesitation  in  stating,  from  my  own  personal  observa- 
tion of  all  the  circumstances,  that  the  ore  now  in  sight  is  sufficient 
in  itself  to  keep  up  a  supply,  at  least  equal  to  that  of  the  present 
season,  for  several  years  to  come. 

*'  I  consider  that  the  facts,  which  are  indubitable,  of  the  success 
of  this  mine  ought  to  be  of  such  interest  to  capitalists  as  to  induce 
many  to  venture  on  similar  experiments  in  diflferent  parts  of  this 
island,  where  the  geological  conditions  are  similar  or  identical ;  but 
I  would  recommend  at  the  same  time  that  great  care  should  be 
taken  to  be  assured  of  the  said  geological  conditions,  as  many 
metalliferous  indications  occur  at  parts  where,  so  far  as  I  can  judge, 
tbey  are  of  little  importance,  although  ignorant  and  interested 
parties  abound  who  will  unhesitatingly  give  most  exaggerated 
statements  without  the  slightest  foundation  in  fact." 
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CHAPTER  VII. 

REPOBT  FOR  1867.  — SURVEY  OF  TILT  COVE  AND  THE  NEIGH- 
BOURING COUNTRY.  ON  NORTH  SHORE  OF  NOTRE  DAME  BAY ; 
WITH  A  DESCRIPTION  OF  THE  UNION  MINE,  Ac. 

May  IT  PLEASE  YOUR  Excellency, — 

On  my  return  from  England  last  August,  you  were  pleased  to 
suggest  that  I  should  employ  the  remainder  of  the  season  in 
extending  the  geological  investigations  previously  made  in  1865, 
of  the  region  in  the  immediate  neighbourhood  of  the  Union 
Mine,  Tilt  Cove,  in  order  to  develop  the  general  stratigraphical 
character  of  that  part,  and  to  ascertain  as  far  as  possible  the  run 
of  the  formations  with  which  the  mineral  is  associated.  In 
accordance  with  this  suggestion,  after  a  few  days'  detention  at 
St.  John's  in  making  preparations,  I  proceeded  to  Tilt  Cove  by 
the  steamer  Diamond  (by  which  vessel  the  Government  were 
pleased  to  order  me  a  passage),  and  immediately  commenced 
operations  by  making  a  minute  examination  and  survey  of  the 
Union  Mine  and  the  lands  adjacent  to  it 

In  carrying  on  those  duties  I  was  very  materially  aided 
through  the  kindness  of  Messrs.  C.  F.  Bennett  and  Smith  McKay, 
the  proprietors  of  the  Union  Mine,  who  not  only  permitted  me  to 
inspect  the  whole  of  the  works  with  the  utmost  minuteness,  but 
rendered  me  every  assistance  in  procuring  such  labour  as  was  from 
time  to  time  required,  and  most  particularly  by  permitting  Mr. 
Thomas  Long,  the  manager  of  Mr.  C.  F.  Bennett's  mill  business, 
to  act  as  my  assistant  while  surveying  the  immediate  neighbour- 
hood of  the  mine ;  and  I  now  beg  to  be  permitted  thus  publicly 
to  acknowledge  my  obligations  to  those  gentlemen  for  their 
attention  and  liberality.  I  also  beg  to  call  attention  to  the  very 
creditable  manner  in  which  Mr.  Long  has  executed  the  drafting 
of  the  maps  I  now  submit  for  the  inspection  of  your  Excellency 
and  Council,  taken  from  the  surveys  made  by  myself  in  the 
field. 

In  consequence  of  the  great  amount  of  work  that  had  been 

I  2 
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accomplished  at  the  Union  Mine  both  underground  and  on  the 
surface  since  my  last  visit  to  that  location,  I  found  it  necessary 
to  make  a  complete  revision  of  my  former  survey ;  and  the  plan 
which  I  have  now  the  honour  to  submit,  will  be  found  in  con- 
sequence to  be  considerably  modified  upon  the  one  of  1865,  and  a 
few  minor  inaccuracies  corrected.  The  present  plan  is  laid  down 
upon  the  same  scale  as  that  of  1865,  namely,  4  chains  to  1  inch ; 
and  is  constructed  to  embrace  the  surface  area  lying  between 
Beaver  Cove  Pond  and  Beaver  Cove  on  the  east,  and  a  sheet  of 
water  called  Castle  Bock  Pond  on  the  west ;  while  latitudinally  it 
lies  between  a  range  of  hills  that  run  on  the  north  side  of  all  those 
ponds  and  the  sea.  In  linear  measurement  the  distance  is  about 
164  chains  longitudinally,  and  the  average  breadth,  without 
including  the  northern  highlands  or  any  part  of  the  sea  margin, 
may  be  taken  at  about  48  chains,  giving  an  area  of  a  little  over 
1^  square  mile ;  running  on  the  general  course  of  the  mineral- 
bearing  portion  of  the  formation. 

The  large  map  is  drawn  on  a  scale  of  4  inches  to  1  mile, 
extending  along  the  coast  line  from  La  Scie  round  Cape  St.  John 
to  Nipper's  Harbour.  The  coast  is  taken  from  the  published 
charts  of  that  part,  enlarged  to  suit  the  scale ;  the  plans  included 
therein  are  the  result  of  my  season's  survey.  The  latter  includes 
a  suite  of  small  lakes  lying  rudely  parallel  to  the  coast;  the 
survey  of  which  with  the  surrounding  country  was  connected  by 
triangulation  and  careful  measurement  from  Beaver  Cove  Pond  to 
the  western  extreme  of  Red  Cliflf  Ponds,  immediately  in  the  rear 
of  Snook's  Arm ;  giving  a  linear  distance  of  about  7  miles,  with 
an  average  breadth  from  the  sea  of  about  2  miles,  and  including 
an  area  of  nearly  14  square  miles.  Upon  the  same  plan  will  be 
found  a  description  of  the  rocks  crossed  on  the  path  between  Shoe 
Cove  and  La  Scie,  with  some  detail  of  the  geological  features 
observed  in  the  vicinity  of  the  latter  place,  while  such  facts  as  it 
was  possible  to  ascertain  upon  the  coast  are  represented  as  far  as 
Nipper's  Harbour,  where  my  examination  terminated. 

Union  Mine,  Tilt  Cove. 

As  this  mine  may  be  taken  as  an  example  of  what  the  mineral 
products  of  the  island  may  prove  to  be  at  other  parts,  as  also 
being  an  illustration  of  the  success  that  frequently  attends  a 
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combination  of  bold  enterprise,  great  perseverance,  and  judicious 
management,  a  good  deal  of  time  and  study  was  bestowed  upon 
the  location  in  order  to  arrive  at  as  perfect  a  knowledge  as 
possible  of  tKe  mode  in  which  the  metalliferous  ores  occur  and 
the  sequence  and  character  of  the  rocks  with  which  they  are 
associated.  This  could  only  be  accomplished  by  carefully  sur- 
veying and  planning  the  place  in  all  its  parts ;  and  I  trust  that 
the  plan  which  accompanies  this  Eeport  will,  with  the  following 
description,  be  found  suflBiciently  explicit  and  intelligible,  to 
convey  to  those  interested  in  mining  adventure  an  adequate 
acquaintance  with  the  nature  of  the  mineral  ground,  and  help  as 
a  guide  to  future  explorers. 

Topographical  Chabacter  op  the  Location.* 

Tilt  Cove,  which  is  the  harbour  of  the  Union  Mine,  is  situated 
on  the  north  side  of  the  great  Bay  of  Notre  Dame,  about  7  miles 
from  Cape  St.  John.  As  a  natural  harbour  it  is  contracted,  being 
only  about  8  chains  wide  and  scarcely  double  that  measurement  in 
length  from  the  south-east  .outer  point  to  the  head.  It  is  more- 
over exposed  to  southerly  winds,  but  the  holding  ground  is  good, 
and  every  precaution  has  been  taken  by  the  enterprising  pro- 
prietors of  the  mine  to  compensate  for  the  deficiencies  of  Nature, 
by  an  ample  supply  of  mooring  chains,  bolts  driven  into  the  rocks 
on  either  side,  and  buoys,  together  with  the  erection  of  an 
admirable  jetty  and  wharf  which  in  great  measure,  when  com- 
pleted, will  act  the  part  of  a  breakwater,  to  ensure  the  safety  and 
security  of  vessels  visiting  the  place ;  and  it  is  worthy  of  remark 
that  up  to  the  present  time,  notwithstanding  that  the  appliances 
have  not  as  yet  been  by  any  means  perfected,  not  a  single  accident 
has  occurred  to  any  of  the  vessels  that  have  discharged  and  taken 
in  cargo,  although  some  have  left  the  port  at  the  most  stormy 
season  of  the  year,  and  as  late  as  towards  the  close  of  December. 
Immediately  in  rear  of  the  cove  lies  a  sheet  of  fresh  water  called 
Winser  Lake,  at  an  elevation  of  8  *  5  feet  over  high-water  sea-level, 
and  connected  with  the  latter  by  a  small  stream  a  little  over 
2  chains  in  length.  The  extreme  length  of  the  lake  from  end  to 
end  is  about  36  chains,  and  its  breadth  at  the  widest  part  about 

*  AU  tho  bearings  herein  given  ore  taken  from  the  true  meridian. 
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16  chains.  The  lower  extreme  of  the  lake  is  narrow  and  very 
shallow,  contracting  to  a  width  of  about  2^  chains  at  two  pro- 
jecting points  where  a  bridge  has  been  constmcted.  The  upper 
part  expands  immediately  above  the  bridge  into  a  rudely  oyal- 
shaped  basin,  measuring  about  28  chains  in  length,  with  an 
average  breadth  of  about  15  chains,  giving  a  surface  area  of  about 
420  square  chains.  The  greater  part  of  the  upper  basis  is 
tolerably  deep,  ranging  from  3  to  8  fathoms.  The  bearing  of  the 
valley  of  the  lake,  and  Tilt  Cove  which  is  a  continuation  of  it,  is 
N.  42°  W.,  S.  42°  E.  This  valley  is  surrounded  on  all  sides  by  a 
set  of  lofty  hills,  which  at  Tilt  Cove  and  the  lower  part  of  the 
lake  rise  in  nearly  vertical  precipices  directly  from  the  water's 
edge  to  the  height  (at  one  of  the  most  elevated  parts)  of  496  feet ; 
while  the  upper  basin  where  the  hills  recede  a  little,  assuming  the 
form  of  an  amphitheatre,  and  are  slightly  depressed  on  either  side 
of  the  lake,  gives  a  narrow  margin  of  flat  land  offering  facilities 
for  the  erection  of  dwellings  and  a  limited  extent  of  garden 
cultivation.  At  the  distance  of  about  14  chains  to  the  westward 
of  Winser  Lake  there  is  another  sheet  of  water  called  Castle  Bock 
Fond,  occupying  an  elevated  trough  among  the  hills,  the  surface 
level  of  which  is  257  feet  above  the  level  of  the  sea.  The  length 
of  this  pond  from  east  to  west  is  about  19  chains,  its  greatest 
breadth,  which  is  at  the  lower  end,  is  12  chains,  and  its  average 
breadth  about  8  chains, — the  computed  area  being  about  152 
square  chains.  Its  waters  are  discharged  into  Winser  Lake 
through  a  gorge  in  the  hills  from  its  south-east  angle,  falling  into 
the  latter  in  the  bay  about  the  centre  part  of  the  upper  basin  on 
the  western  side.  The  depth  of  this  pond  was  not  ascertained, 
but  it  appears  to  be  considerable,  and  its  supply  will  doubtless  be 
found  of  great  importance  to  the  mine  when  machinery  comes  to 
be  introduced  for  the  purpose  of  pumping,  crushing,  &c.,  &c.  K 
necessary,  a  farther  supply  of  water  might  be  added  to  Castle 
Bock  Pond  by  turning  the  course  of  a  brook  which  falls  from 
another  small  lake  at  a  higher  level,  and  which  now  discharges  its 
waters  at  the  north-west  angle  of  Winser  Lake.  On  the  eastern 
side  of  Winser  Lake  the  principal  tributary  proceeds  from  the 
drainage  of  a  marsh  which  extends  along  the  depression  on  that 
side,  to  the  ridge  which  divides  the  waters  of  Winser  Lake  from 
those  of  Beaver  Cove  Pond.    From  the  eastern  side  of  Winser 
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Lake  a  path  leads  along  the  depression  a  little  eastward  of  north- 
east about  70  chains  in  a  straight  line  to  Beaver  Cove  Pond, 
crossing  the  watershed  at  about  half  a  mile,  passing  on  the  south 
side  of  a  small  round  pond,  with  an  area  of  from  13  to  14  square 
chains  some  8  chains  farther  on,  the  water  from  which  flows  into 
Beaver  Cove  Pond,  In  shape  Beaver  Cove  Pond  rudely  resembles 
the  capital  letter  B,  the  straight  side  facing  the  south-west.  In 
length  the  lake  is  34  chains  from  north-west  to  south-east ;  while 
across  at  right  angles  to  that  bearing,  it  measures  about  22  chains 
into  each  of  the  bays,  and  a  little  less  than  12  chains  to  the  long 
projecting  point  near  the  centre  part  on  the  north-east  side.  The 
area  is  about  680  square  chains.  Beaver  Gove  Pond  lies  at  an  eleva- 
tion of  268  feet  over  high-water  mark,  discharging  its  waters  at  the 
extreme  southern  angle,  which  fall  in  a  succession  of  cascades  and 
rapids,  in  a  distance  of  about  11  chains,  into  the  sea  at  Beaver 
Cove.  The  principal  tributary  of  Beaver  Cove  Pond  falls  from  a 
set  of  small  ponds  and  tarns  among  the  mountains  to  the  north- 
ward, into  the  North  Bay  at  its  head. 

The  character  of  all  this  part  of  the  country  is  mountainous, 
broken,  rugged,  and  precipitous,  affording  much  and  varied 
picturesque  scenery,  as  may  be  somewhat  understood  by  reference 
to  a  well-executed  set  of  photographic  views  of  the  location  taken 
by  Mr.  Dicks,  of  St.  John's.  The  hills  are  in  great  part  either 
quite  bare  or  covered  only  by  a  small  stunted  growth  of  evergreens 
and  bushes ;  and  with  the  exception  of  a  narrow  fringe  of  flat  land 
which  surrounds  the  upper  basin  of  Winser  Lake,  and  a  few 
isolated  spots  here  and  there  at  other  parts,  there  can  scarcely  be 
said  to  be  any  land  fit  for  cultivation,  and  it  is  too  precipitous 
generally  for  pasturage  for  any  domestic  animals  but  goata  Not- 
withstanding this  generally  mountainous  character,  the  highest 
summits  reach  to  no  great  altitude  in  this  part  of  the  peninsula. 
The  highest  point  measured  on  this  location  only  attains  an 
altitude  of  616  feet,  that  being  the  summit  of  the  hill  directly  in 
rear  of  the  mine,  which  the  proprietors  were  pleased  to  distinguish 
as  Murray's  Hill  or  Look-out,  it  being  one  of  the  principal  points 
selected,  from  its  conspicuous  position,  for  the  triangulation  of  the 
surrounding  region.  The  cliffs  which  rise  in  vertical  or  over- 
hanging precipices  on  the  north-east  side  of  the  lake  reach  at  one 
part,  as  already  stated,  to  496  feet.    The  crag  called  Castle  Bock, 
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which  is  the  highest  part  of  the  depression  between  Winser  Lake 
and  Castle  Bock  Pond,  is  only  300  feet,  while  the  small  pond  on 
the  height  of  land  on  the  path  to  Beaver  Cove  is  420  feet ;  and  the 
highest  summits  around  probably  do  not  much  exceed  in  any  case 
600  or  650  feet. 

Description  op  the  Mine. 

It  would  be  difficult  to  imagine  a  place  to  be  more  conve- 
niently situated  in  all  repects  for  the  commencement  of  mining 
operations  than  this  at  Tilt  Cove.  The  lofty  vertical  cliffs  which 
rise  on  either  side  give  unmistakable  evidence  of  the  presence  of 
mineral  wherever  it  exists,  which,  were  the  ground  of  a  more 
rounded  or  gentle  character,  would  necessarily  be  more  or  less 
concealed,  and  possibly  might  only  be  discovered  by  some  acci- 
dental cutting,  or  by  a  system  of  costeening  along  the  surface. 
All  the  work  done  hitherto,  moreover,  with  the  exception  of  two  or 
three  parts  of  small  extent,  which  were  sunk  as  a  trial  of  the  con- 
stancy of  the  ore,  has  been  carried  on  in  drifts  at  a  higher  elevation 
than  Winser  Lake,  thereby  avoiding  all  necessity  for  pumping 
engines,  or  danger  from  inundation ;  while  the  position  of  the 
place,  by  its  proximity  to  the  sea,  for  embarking  the  ore,  is  in  the 
highest  degree  advantageous.  The  mineralised  appearance  of  the 
cliff's,  especially  on  either  side  of  the  lower  end  of  Winser  Lake 
basin,  first  attracted  the  attention  of  Mr.  Smith  McKay,  in  1857,  who 
was  then  engaged  in  exploring  the  coast ;  but  it  was  not  until  the 
latter  part  of  1864  that  any  active  operations  were  commenced  to 
develop  the  mine.  Since  that  time,  up  to  the  end  of  September 
last,  about  6500  tons  of  copper  ore  have  been  extracted,  giving  an 
average  yield  of  about  12  per  cent,  of  the  metal.  The  excavations 
made  to  produce  this  ore  have  hitherto  been  confined  altogether 
to  the  south-west  side  of  Winser  Lake,  entering  the  cliffs  near  the 
point  where  the  lake  contracts  at  the  lower  end  of  the  basin ;  but 
as  the  indications  in  the  high  cliffs  on  the  north-east  side  are  pre- 
cisely similar  to  those  opposite,  there  is  every  reason  to  infer  that 
the  conditions  generally  are  alike,  and  a  large  supply  of  ore  may 
reasonably  be  expected.  The  rock  with  which  the  ore  is  imme- 
diately associated,  appears  to  be  a  chloritic  slate,  very  ferruginous, 
with  seams  of  serpentine,  and  having  huge  intercalated  masses  of 
a  hard,  compact,  greenish-grey  crystalline  rock,  which  is  slightly 
calcareous,  and  weathers  on  the  surface  of  a  pale  yellowish  colour, 
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and  which  is  distinguished  on  the  plan  as  calcareous  diorite.* 
The  general  width  of  this  ore-bearing  part  where  the  mine  is 
opened,  is  rather  over  4  chains,  or  264  feet ;  and  it  is  underlaid  on 
the  south-east  by  a  bed  about  6  or  7  feet  thick,  of  a  soft  steatitic 
character,  greenish  or  dark  grey  on  fracture,  and  occasionally 
streaked  with  red,  weathering  on  the  exposed  surface  of  a  bright 
brown,  which  colour  descends  into  the  stone  from  |^  to  ^  of  an  inch. 
This  bed  contains  masses  of  serpentine  and  soapstone,  magnetic  iron 
being  disseminated  through  it  in  grains  and  crystals.  In  front,  and 
overlying  tbe  mineralised  bands,  is  a  mass  of  hard  grey  diorite  or 
trap,  probably  intrusive,  containing  epidote  in  strings  and  patches, 
and  usually  more  or  less  characterised  by  tbe  presence  of  bitter 
spar  in  minute  crystals.  This  rock  is  succeeded  on  the  north-west 
by  the  great  body  of  serpentine  of  the  Castle  Rock  depression. 

The  mine  is  opened  upon  a  set  of  levels  driven  into  the  cliflf 
where  the  mineralised  rock  exposes  itself,  generally  following  the 
course  of  the  bedding.  Of  these  levels  there  are  four, — the  adit, 
the  upper,  Murray's,  and  the  adit  winze.  The  adit  level  is  driven 
at  an  elevation  of  21  •  5  feet,  the  upper  level  at  65  •  5  feet,  and 
Murray's  level  at  about  135  feet  above  the  level  of  the  sea ;  and 
there  is  also  a  small  opening  where  a  trial  was  made  at  190  feet 
over  high-water  mark.  A  winze  has  also  been  sunk  42  feet  from 
the  adit  level,  from  which  a  level  has  been  driven  a  short  distance 
at  36  feet,  or  14*5  feet  below  high- water  mark. 

The  following  tabular  account  of  the  excavations  made  was 
kindly  furnished  by  Mr.  John  Moyle,  the  captain  of  the  mine,  with 
the  permission  of  the  proprietors. 


Driyage. 

Winzes 

BQUlC 

Slopes. 

Croes- 
cut. 

Total 

Remarks. 

fath. 

fath. 

fath. 

fath. 

fath. 

Upper  Level       

50 

13^ 

280 

30 

373i 

Do.  on  No.  2  Lode    . . 

24 

•  • 

12 

•  • 

36 

Do.  on  No.  3  Lode     . . 

25 

7 

71 

5 

108 

Adit  Level 

62 

13 

180 

24 

279 

Adit  Winze  Level 

26 

•  • 

27 

•  • 

53 

BlnflfCroBSOut 

•  * 

•  • 

12 

12 

Bluflf  Shaft 

•  • 

14 

•  • 

14 

Pond  Shaft 

•  • 

5i 

•  • 

5i 

Trial  Drift 

5 

•  • 

•  • 

5 

Morray'B  Level 

• . 

•  • 

•  • 

••  ( 

JnRt  opened ; ' 
no  particulars. 

886 

cubic  fathoms. 

*  Or  rather,  probably,  a  volcanic  ash. 
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From  this  total  of  886  fathoms  of  excavatioD,  6500  tons  of  ore, 
yielding  about  12  per  cent,  of  copper,  have  been  extracted,  giving 
an  average  of  about  7^  tons  to  the  cubic  fathom.      The  ore, 
although  running  generally  subordinate  to  the  stratification,  does 
not  appear  to  extend  for  any  great  distance  in  regular  and  con- 
tinuous sheets,  but  rather  to  occur  in  bunches  of  greater  and 
smaller  dimensions,  or  to  permeate  the  softer  and  more  slaty  rocks 
in  greater  or  less  degree.     The  ore-bearing  parts  have  been  found 
usually  to  come  abruptly  against  a  wall  of  hard  diorite  on  one 
side  or  the  other ;  and  the  latter  in  some  instances  penetrates  the 
former,  in  the  form  of  what  the  miners  term  "  horsea'*    The  strata 
are  all  much    corrugated,    and  many  small    dislocations  were 
observed  ;  and  there  seems  to  be  evidence  to  show  that  the  masses 
of  ore  are  greatest  towards  the  axis  of  the  corrugations,  while 
strings  and  leads  often  run  in  the  coarse  of  the  small  faults  or 
cracks.    After  driving  on  the  upper  level  for  about  200  feet,  more 
or  less,  upon  ore,  in  a  nearly  due  south  course,  the  ground  was 
found  to  become  barren,  which  it  continued  to  be  through  between 
70  and  80  feet  more  in  the  same  course,  and  in  consequence  the 
work  in  that  direction  was  abandoned.    A  cross  course  was  then 
driven  from  the  part  where  the  ore  disappeared,  nearly  due  west, 
which,  after  passing  through  barren  ground  for  about  86  feet, 
came  upon  a  band  of  solid  yellow  copper  ore,  which  proved 
to  be  4  feet  thick.     This  4-feet  band  was  styled  lode  No.  2. 
Driving  across  this  1-feet  band,  and  on  in  the  same  direction,  a 
mass  of  rock  or  •'  horse  *'  was  passed  through,  some  10  feet  thick, 
beyond  which  an  enormous  bunch  of  yellow  copper  was  struck, 
measuring  in  the  direction  of  the  drift  about  22j^  feet,  and  36  feet 
at  a  higher  level.     This  bunch  is  distinguished  as  lode  No.  3. 
The  great  bunch  of  No.  3  lode  seems  to  rest  upon  a  hard  compact 
dolomite  or  diorite,  in  nearly  a  horizontal  attitude ;  but  in  the 
northern  drivage,  the  course  of  which  is  nearly  true  north,  it  .dips 
at  an  angle  of  from  45°  to  50°  about  N.N.E.     These  dips,  however, 
are  probably  the  effect  of  an  overturn,  as  it  is  nearly  exactly 
contrary  to  the  general  inclination  of  the  bedding.     It  is  not 
improbable  that  this  great  mass  occupies  the  same  plane  in  the 
stratification  as  the  ore  which  shows  itself  on  the  surface  in  front 
of  the  houses  within  a  little  distance  of  the  lake  shore,  and  in  the 
pond  shaft.    (See  plan.*)    No.  2  lode  has  been  followed  from  the 

*  The  plans  are  deposited  at  the  Grown  Lands  Office,  Si  John's. 
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part  where  it  was  first  intersected  in  a  course  very  little  removed 
from  true  south,  in  a  very  straight  line,  for  76  feet,  carrying  ore 
all  the  way,  the  drivage  being  bounded  on  the  west  side  by  a 
vertical  wall  of  hard  rock.  At  the  end  of  that  distance  a  small 
displacement  is  met  with  (termed  a  "Fluccan  Head"  by  the 
miners),  which,  for  a  thickness  of  about  6  feet,  is  filled  with  a  soft 
unctuous  clay.  Beyond  the  Fluccan  Head  the  course  continues 
on  rich  ore  as  previously,  having  the  same  wall  on  the  western 
side,  for  54  feet ;  and  it  then  takes  a  turn  S.  23°  K,  still  carrying 
ore,  and  with  the  wall  rock  on  the  west  side  for  23  feet  more,  coming 
at  the  end  of  that  distance  abruptly  against  a  vein  of  white 
quartz,  probably  produced  by  another  displacement.  Murray's 
level  is  driven  into  the  side  of  the  hill  at  about  80  feet  to  the  west- 
ward of  the  course  of  the  southern  (or,  as  it  is  called  at  the  place, 
"  the  south-western  ")  drivage ;  first  taking  a  course  in  a  similar 
southerly  direction  for  25  feet,  from  which  point  two  further 
drivages  have  been  made, — one  S.  7®  W.,  25  feet,  and  the  other 
S.  67°  E.,  also  about  25  feet.  Ore  was  met  with  to  considerable 
extent  in  all  these  drivages,  and  the  latter  one  was  strongly 
marked  by  the  presence  of  green  carbonate  of  copper ;  but  the 
shattered  condition  of  the  rocks  and  the  presence  of  quartz  veins 
appear  at  this  place,  as  in  the  southern  drift  on  No.  2  lode,  to  indi- 
cate a  dislocation.  What  the  value  of  this  fault  may  be  is  still 
very  uncertain.  While  on  the  spot,  suspecting  the  possibility  of 
an  occurrence  of  the  kind,  I  endeavoured  to  trace  the  steatitic 
baud  at  the  base  of  the  mineral-bearing  rocks,  and  did  so  without 
diflSculty  as  far  as  the  lower  trial  drift,  which  is  situated  in  the 
forks  of  two  small  rills  falling  from  the  mountain  (see  plan)  a 
distance  from  the  outcrop  on  the  lake  shore,  in  a  straight  line,  of 
from  8  to  9  chains ;  but  beyond  this  the  ground  was  hidden  under 
a  mass  of  fallen  d6bris  and  thick  impenetrable  bushes ;  and,  in 
consequence,  I  suggested  that  the  surface  should  be  "  costeened " 
at  right  angles  to  the  general  run  of  the  bedding,  in  order  to 
prove  whether  the  strata  were  continuous  or  broken.  The  result, 
if  the  operation  was  put  into  efibct,  has  not  been  communicated ; 
but  there  is  certainly  some  reason  to  suspect  that  the  dislocation 
here  may  prove  to  be  of  considerable  importance,  as  it  may  be 
found,  on  further  investigation,  that  the  strata  exposed  at  the 
extreme  lower  end  of  the  lake  on  the  western  side  is  a  repetition 
of  that  where  the  mine  is  opened ;  in  which  case  there  would  be  a 
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downthrow  to  the  south-west  of  several  hundred  feet.  Although 
this  circumstance  has  not  yet  been  proved  to  be  a  fact,  there  are 
several  cogent  reasons  to  assume  the  possibility  of  such  an  occur- 
rence,  particularly  as  a  band  of  steatitic  character  associated  with 
dolomite  was  observed  on  the  western  side  of  the  tongue  of  land  at 
the  lower  end  of  Winser  Lake  and  traced  up  the  side  of  the  hill 
west  from  it,  which  is  succeeded  by  ferruginous  strata  of  very 
similar  character  to  that  in  which  the  ore  has  been  found  to  be 
deposited.  It  was  further  remarked  that  while  calc-^par  and  bitter 
spar  were  generally  diffused  in  small  veins  or  patches  througli  the 
ore-bearing  part  of  the  deposit  north  of  the  Fluccan  Head,  quartz 
was  nearly  or  altogether  absent;  whereas,  on  the  south  side  of 
that  disturbance,  small  quartz  veins  become  apparent  both  below 
and  on  the  surface,  which  also  is  the  case  where  the  fault  may  be 
supposed  to  run  out  at  the  foot  of  the  lake.  The  course  of  this 
dislocation,  should  these  suggestions  be  borne  out,  would  be  very 
little  removed  from  due  east  and  west,  and  would  run  in  the 
direction  of  Castle  Kock  Pond.  The  adit  and  the  adit  winze  levels 
are  excavated  roughly  parallel  with  and  almost  directly  under- 
neath the  course  of  the  upper  level,  north  of  the  position  of  the 
latter,  where  the  ground  became  barren ;  both  well  charged  with 
ore,  and  passing  through  numerous  rich  bunches  of  yellow  copper. 
The  winzes,  also  connecting  the  three  levels,  are  sunk  on  ore, 
some  of  which  is  rich  yellow  sulphuret  all  the  way.  This  con- 
nected mass  has  been  termed  lode  No.  1.  Galleries  have  been 
driven  westward  also  from  the  adit  level,  and  ore  met  with ;  but 
whether  the  latter  is  connected  with  either  No.  1  or  No.  2  lode 
does  not  yet  appear;  but  it  seems  evident  that  the  bunches  of 
lode  No.  1  occupy  an  inferior  plane  of  the  stratification  to  those 
of  lode  No.  2. 

The  exposed  surfaces  of  the  ore-bearing  parts  of  the  formation 
are  characterised  by  the  presence  of  a  great  abundance  of  iron 
pyrites  or  mundic,  the  decomposition  of  which  has  in  a  great 
measure  given  origin  to  the  ferruginous  appearance  they  invariably 
exhibit ;  but  besides  the  sulphuret  there  is  also  a  vast  amount  of 
magnetic  iron  ore,  disseminated  not  only  in  small  specks  and 
crystals  but  in  huge  masses,  which  in  some  instances  may  prove  of 
economic  importance.  One  of  these  masses  occurs  in  the  mine 
bluff  immediately  in  rear  of  the  position  of  the  levels  where  the 
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copper  was  extracted  :  and  another,  which  is  described  as  a  bed  or 
band  some  3  or  4  feet  thick  interstratified  with  the  serpentine, 
has  been  uncovered,  as  I  am  informed,  since  I  left  the  place,  near 
the  north-east  angle  of  Winser  Lake.  The  same  ore  was  observed 
at  the  south-east  angle  of  Castle  Bock  Pond ;  and  on  the  north 
shore  of  that  pond  the  local  attraction  of  the  magnet  was  found, 
when  making  the  survey,  to  be  so  powerful  at  some  parts  as  to 
occasion  the  divergence  from  the  true  meridian  to  vary  from  4°  to 
60^  in  the  space  of  about  six  paces.  Jaspery  iron  ore  was  observed 
to  run  up  the  face  of  the  cliff  towards  the  powder  magazine,  on 
the  west  side  of  the  cove ;  and  specular  iron  occurs  on  the  east 
side  among  the  high  cliffs.  Blende,  or  the  sulphuret  of  zinc,  also, 
is  frequently  met  with  the  copper  ore. 

Among  other  material  which  may  prove  of  economic  import- 
ance upon  this  location  is  the  serpentine,  which  when  properly 
selected  will  doubtless  be  found  to  produce  a  very  beautiful 
marble.  A  section  of  this  rock,  apparently  of  a  very  handsome 
quality,  is  partially  exhibited  in  the  little  stream  which  falls  into 
Winser  Lake  near  its  north-eastern  angle,  and  likewise  on  the 
cutting  on  the  road  leading  to  the  graveyard.  There  appears 
also  to  be  a  large  amount  of  a  steatitic  mineral  with  the  more 
shaly  parts  of  the  serpentine  in  the  depressions  on  either  side 
of  Winser  Lake ;  and  at  one  part,  where  a  drain  has  been  dug 
on  the  east  side,  a  layer  of  this  description  is  exposed,  which 
appears  to  be  of  a  quality  fit  for  use  as  a  tailor's  crayon.  It  is 
usually  of  a  reddish  hue,  probably  being  stained  by  iron,  but  it 
gives  a  clear  white  mark  upon  dark-coloured  cloth,  which  is  easily 
erased.  Asbestos  weis  frequently  observed  among  the  serpentines, 
in  veins  varying  in  thickness  from  one-eighth  of  an  inch  to 
upwards  of  an  inch. 

Following  the  serpentine,  from  Winser  Lake  in  the  direction  of 
Beaver  Cove  Pond,  the  depression  between  the  more  elevated  hills 
was  found  to  contract  towards  the  watershed,  and  at  the  small 
pond  on  the  eastern  side  of  it  the  cliffs  rise  pretty  precipitously 
nearly  from  its  margin ;  those  on  the  west  side  consisting  of  the 
harder  serpentine  rocks,  while  those  on  the  east  are  diorite.  On  the 
western  side  of  the  same  pond  there  is  an  exposure  of  ferruginous 
and  chloritic  slate,  which  probably  represents  the  mineralised  part 
of  the  formation;  but  neither  this  nor  the  overlying  serpentine 
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could  be  traced  to  the  northward  towards  Beaver  Cove  Pond, 
that  part  being  occupied  by  a  mass  of  diorite.  On  ascending  the 
valley  of  the  brook  which  falls  into  the  north-western  bay  of  that 
pond,  however,  the  serpentine  was  again  met  with  in  considerable 
volume,  forming  cliffs  of  50  or  60  feet  in  height,  where  it  showed  a 
dip  of  N.  12°  W.  <  45°.  There  would  thus  appear  to  be  a  con- 
siderable dislocation  affecting  the  run  of  the  strata  here,  the 
upthrow  on  the  north-east  side  of  the  fault  being  probably  not  less 
than  1000  feet.  This  fault  seems  to  correspond  with  a  dislocation 
previously  observed  at  the  cavern  on  the  east  side  of  Tilt  Cove, 
and  at  the  outer  point  calle  1  the  **  Scrape,"  or  the  eastern  head  of 
Wild  Bight,  where  a  large  vein  of  white  quartz  marks  its  position, 
in  which  case  its  run  would  be  about  N.  20°  E.,  S.  20°  W. 

The  depression  on  the  western  or  north-western  side  of  Winser 
Lake  runs  on  the  serpentines  to  Castle  Rock  Pond,  where  they  are 
displayed  on  the  eastern  and  northern  shores.  Tlie  bluff  on  the 
southern  shore  at  the  outlet  is  a  hard  compact  diorite,  with  grains 
and  masses  of  magnetic  iron ;  and  the  bluff  next  west  from  it 
is  ferruginous  and  chloritic  slate,  thickly  charged  with  minute 
crystals  of  magnetic  iron  and  with  decomposing  iron  pyrites, 
resembling  the  ore-bearing  part  of  the  formation. 

Topographical  Character  of  the  Country  between 
Castle  Rock  Pond  and  Snook's  Arm  Pond. 

The  depression  between  the  hills,  observed  at  Winser  Lake, 
continues  to  the  westward  of  Castle  Rock  Pond ;  and  a  path  leads 
along  it  in  a  course  a  little  to  the  south  of  west,  with  a  distance  of 
between  30  and  40  chains  to  Long  Pond.  The  shape  of  this  pond 
is  very  irregular,  its  general  bearing  stretching  nearly  due  west  for 
upwards  of  a  mile  and  a  half,  but  expanding  into  deep  bays  which 
fall  back  on  both  the  north  and  south  sides ;  the  peninsulas  of 
which,  one  from  the  eastern  and  the  other  from  the  western  ends, 
nearly  meet  towards  the  centre,  dividing  it  nearly  into  two  parts. 
(See  plan  *.)  For  the  convenience  of  description,  the  whole  sheet 
may  therefore  be  divided  into  four  arras,  viz.,  the  eastern,  the 
western,  the  northern,  and  the  southern  arms.  The  eastern  arm 
measures  in  length  about  34  chains,  with  an  average  width  of  about 

*  At  Grown  Lands  Office,  St.  John's. 
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12  chains,  giving  an  area  of  surface  of  about  408  square  chains ; 
the  western  arm  is  about  76  chains  long,  average  width  11  chains, 
surface  about  836  square  chains ;  the  southern  arm,  which  includes 
the  smaller  bays  on  that  side,  and  the  expansion  just  above  the 
outlet,  contains  an  area  of  about  348  square  chains;  and  the 
northern  arm,  which  is  entered  by  a  channel  bearing  up  north- 
easterly for  24  chains,  with  a  breadth  of  8  chains,  terminating  in 
an  oval-shaped  basin  measuring  40  chains  from  west  to  east,  with 
an  average  breadth  of  about  16  chains,  gives  an  area  of  nearly 
832  square  chains.  The  total  area  thus  computed  would  be  2424 
square  chains,  or  rather  more  than  one-third  of  a  square  mile.  A 
small  pond,  having  an  area  of  about  136  square  chains,  which  is 
divided  from  the  eastern  end  of  the  northern  basin  by  a  rocky 
ridge  of  only  3  chains  in  width,  discharges  its  waters  from  its 
south-eastern  angle,  which  fall  in  a  succession  of  diminutive  tajns, 
connected  by  a  small  rapid  brook,  into  the  extreme  head  of  the 
eastern  arm.  A  rocky  ridge,  about  14  chains  wide,  divides  the 
western  arm  from  another  lake  which  was  not  surveyed,  but  was 
estimated  to  contain  a  surface  area  of  about  1560  square  chains, 
the  waters  from  which  are  discharged  into  the  western  end  of  the 
northern  arm.  A  small  pond  called  Beaver  House  Pond,  with  an 
area  of  about  168  square  chains,  also  discharges  its  waters  through 
a  brook,  only  2  chains  long,  into  the  southern  arm  on  the  east 
side.  The  height  of  the  surface  of  Long  Pond  was  calculated  by 
aneroid  to  be  268  feet  above  the  level  of  the  sea,  and  its  waters 
flow  from  the  south  extreme  of  the  southern  arm,  by  Fannon's 
Brook,  into  Wild  Bight,  at  its  head,  in  a  distance  of  little  over  half 
a  mile  in  a  straight  line. 

Two  lines,  one  being  drawn  nearly  due  west  from  the  western 
end  of  Long  Pond  for  about  a  mile  and  a  half,  and  the  other  due 
north  from  the  head  of  Snook's  Arm,  about  1  mile  50  chains,  will 
intersect  at  the  eastern  extreme  of  another  iniportant  sheet  of 
water  called  Red  Cliflf  Pond.  Between  the  latter  and  the  large 
pond  north  of  the  western  arm  of  Long  Pond  there  is  said  to 
be  water  communication,  broken  only  by  an  interval  on  the 
di\ading  ridge  of  about  half  a  mile ;  but  as  this  part  was  not  sur- 
veyed, no  particulars  can  be  given  with  certainty.  These  sheets  o 
water,  trending  as  they  do  in  a  general  direction  and  at  a  tolerably 
uniform  level,  are  important,  inasmuch  as  to  a  certtun  extent  they 
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seem  to  indicate  the  run  of  the  rocks  throughout  the  region, 
besides  affording  facilities  for  exploring  and  examining  parts  which 
otherwise  might  be  inaccessible.  From  the  eastern  extreme  the 
main  body  of  Eed  Cliff  Pond  bears  downwards  towards  the  outlet 
S.  68°  W.,  1  mile  and  32  chains,  with  an  average  breadth  of 
23  chains ;  while  a  deep  round  bay  falls  back  to  the  southward  from 
the  eastern  end,  measuring  roughly  about  40  by  30  chains.  The 
total  area  of  the  lake  would  thus  be  about  2576  square  chains,  the 
height  over  sea  level  being  285  feet,  by  aneroid.  The  outlet 
leaves  the  lake  at  its  extreme  western  end,  turning  in  a  south- 
easterly direction,  at  nearly  a  right  angle  with  the  lay  of  the  lake, 
and  at  the  end  of  about  15  chains  falls  into  another  sheet  of  water 
called  Snook's  Arm  Pond.  The  bearing  from  the  inlet  at  the  head 
to  the  lower  end  of  Snook's  Arm  Pond  is  S.  40°  E.,  distance  57 
chains  (that  bearing  being  along  the  main  body  of  the  lake),  the 
eastern  shore  of  which  is  gently  curved,  forming  small  bays  and 
coves ;  while  the  western  side  is  deeply  indented  by  three  bays, 
divided  by  long  projecting  promontories  and  small  rocky  islands. 
The  surface  area  of  this  pond  is  about  1426  square  chains,  and  its 
height  above  the  sea,  by  aneroid,  276  feet.  The  outlet  leaves  the 
lake  at  its  extreme  south-east  angle,  and  flowing  southerly  with 
great  velocity  in  a  succession  of  cascades  and  rapids,  with  one 
wide  open  pool  of  still  water  about  midway,  for  about  53  chains, 
when  it  falls  into  the  sea  at  the  north-western  angle  of  Snook's 
Arm. 

The  region  surrounding  these  lakes  is  everywhere  very  rugged 
and  broken;  the  hills  rising  sharply  and  precipitously  over  the 
ponds,  tarns,  and  marshes,  which  everywhere  occupy  the  low 
grounds.  The  hills,  which  rarely  attain  an  altitude  of  over 
600  feet,  are  generally  more  or  less  clothed  with  a  scanty  vegeta- 
tion of  dwarfish  timber  and  berry  bushes.  On  the  south  side  of 
the  western  arm  of  Long  Pond  a  remarkable  hill  rises  abruptly 
from  the  water's  edge  to  the  height  of  179  feet  over  the  lake  level, 
or  447  feet  above  the  level  of  the  sea,  which  from  its  shape  was 
called  the  **  Sugar  Loaf,"  and  which  proved  from  its  conspicuous 
position  to  be  a  valuable  feature  for  the  continuance  of  the 
triangulation  of  the  country.  Another  important  auxiliary  to  the 
triangulation  was  found  in  the  bare  and  rocky  summits  of  the  Eed 
Cliff  Hills  which  rise  over  the  northern  shores  of  the  pond  of  the 
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same  name  to  the  height  of  818  feet,  or  603  feet  over  high-water 
mark.  This  range  of  hills  lies  immediately  on  the  south  side  of  the 
watershed,  dividing  the  waters  which  flow  to  the  north  into  the  sea 
east  of  White  Bay,  from  those  which  fall  into  Notre  Dame  Bay  to 
the  south ;  the  country  to  the  north,  consisting  as  far  as  the  eye 
could  reach  from  the  highest  elevation,  of  a  series  of  rocky  ridges, 
barrens,  and  extensive  marshes  and  tarns ;  patches  of  stunted  woods 
occupy  the  slopes  and  some  of  the  lower  depressions. 

Distribution  of  the  Books, 

Although  at  all  times  a  very  difiScult  matter  to  identify  the 
precise  equivalent  of  geological  formations  in  regions  remotely 
apart  from  each  other,  and  most  especially  when  the  strata  are 
altogether  unmarked  by  the  presence  of  organic  remains,  as  is  the 
case  throughout  the  country  under  description,  there  nevertheless 
seems  to  be  no  reason  in  the  meantime  to  doubt  that,  for  the 
greater  part  at  least,  the  rocks  on  the  south  side  of  this  peninsula 
are  of  the  age  of  the  Quebec  group ;  and,  further,  that  the  mineralo- 
gical  and  metalliferous  character  of  a  large  portion  of  the  strata 
seems  to  indicate  the  horizon  of  the  Lauzon  division  of  that 
group.* 

The  following  will  in  some  degree  represent  a  section  drawn 
across  the  measures,  generally  at  nearly  right  angles  to  the 
run  of  the  stratification  from  Tilt  Cove,  in  a  course  N.  34°  W., 
passing  nearly  over  the  mine,  and  on  the  south-west  side  of  Winser 
Lake,  in  a  distance  of  100^  chains. 


AsCBNDINa  ObDEB.  Btoiurement    ThlckiMii 

on  Section.      of  Strata. 

o.  Cormgated  slates,  with  bands  of  red  jasper       ..      ..     466t        620t 
h.  Corrugated  slates,  with  bands  of  red  jasper,  variegated    594 
c  Cormgated  slates,  with  a  strong  band  of  red  jasper  at  ]      920 

the  top       896 

d.  Diorites,  with  dark  green  slates,  both  weathering  a 

rusty  brown,  cat  obliquely  by  numerous  small 
white  quartz  veins,  which  incline  about  north,  and 
intersected  by  parallel  joints,  underlying  westerly  .    665  495 

e.  Black  calcareous  slate,  with  thin  veins  of  calc-spar, 

frequently  stained  with  green  carbonate  of  copper  .    600  600 


*  See  Appendix  to  my  Report,  1864-65. 
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MttMorement    ThicknMi 
oQSectfcm.      of  Strata. 

/.  Dark  green  slates  and  qnartzite,  with  much  jasper, 
both  red  and  brown,  and  narrow  bands  of  jaspery 
iron  ore.  At  the  top  a  band  of  dolomite  which 
contains  strings  and  patches  of  serpentine,  small 
veins  of  calcHspar,  some  small  qnartz  veins,  and 

specks  of  copper,  weathers  rusty  brown 900  800 

N.B. — The  band  at  the  top  of  /  may  possibly  be 
identical  with  the  band  at  the  base  of  h,  in  which 
case  g  is  repeated. 

g.  Dolomite,  for  the  most  part  in  very  hard  strong  beds, 
of  from  1  to  2  feet  thick,  of  a  greenish-grey  colour, 
weathering  whitish,  interstratified  with  magnesian 
and  green  cUoritic  slates ;  mineralised  clifEs  very 
ferruginous        690  670 

h.  Green  chloritic  slates  with  large  lenticular  masses  of 
calcareous  diorite,  with  serpentine,  great  masses  of 
yellow  sulphuret  of  copper,  and  magnetic  iron. 
Blende  also  is  frequently  disseminated.  At  the 
base  is  a  band,  of  about  6  or  7  feet  thick,  of  a 
magnesian  rock,  which  in  parts  has  the  character  of 
soapstone,  and  contains  magnetic  iron  disseminated 
in  small  specks  and  crystals 350  350 

t.  Diorite  spotted  with  transparent  white  crystals  of 
bitter  spar,  and  contains  epidote  largely  in  seams 
and  small  bunches 350  350 

k.  Serpentine,  a  large  portion  of  which  is  very  soft  and 
shaly,  contains  asbestos  in  thin  seams.  Magnetic 
iron  disseminated  in  crystals,  and  appears  in  one 
part  to  contain  a  strong  band  of  the  same      ..      ..  1065        1020 

I.  Cream-coloured  steatitio  slates,  with  red  jaspers  in 
bands  and  pebbles,  sometimes  giving  the  character 
of  a  conglomerate,  and  shows  numerous  green  specks 
of  the  oxide  of  chromium        315  335 

m.  Greenish  slate  with  quartzite     525  616 

Total-about     ..      ..      ..   6816?     6775? 

In  this  section  it  will  be  observed  that  a  steatitio  band  is 
represented  to  come  id,  as  at  the  summit  of  the  division/,  which 
is  succeeded  by  mineralised  ferruginous  slates  in  division  ff ;  and 
that  a  similar  sequence  occurs  within  the  division  h ;  but  whether 
this  is  the  effect  of  a  dislocation,  causing  the  strata  to  be  repeated, 
or  that  they  are  two  distinct  sets  of  bedding,  has  not  been  satis- 
fiEictorily  proved.  Should  there  be  a  repetition,  the  thickness  of 
strata  would  be  considerably  smaller. 
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The  serpentines  of  division  h  of  the  section  have  already  been 
shown  to  run  in  the  depression  on  either  side  of  Winser  Lake,  and 
to  occupy  the  ground  between  the  latter  and  Castle  Bock  Pond. 
From  Castle  Bock  Pond  the  course  of  the  same  strata  continues 
westerly,  still  keeping  in  a  depression  between  the  hill  ranges  on 
cither  side,  and  bearing  for  the  peninsula  of  Long  Pond,  which 
separates  the  eastern  from  the  northern  arms.  The  same  strata 
are  further  exposed  on  the  small  islands  of  the  western  arm,  on 
the  peninsula  between  it  and  the  southern  arm,  and  on  both  sides 
of  the  long  inlet  at  the  head  of  the  same  arm,  where  they  run 
into  the  country  westerly,  following  the  course  of  a  small  brook. 
Continuing  a  westerly  run,  these  rocks  are  again  recognised  at  the 
north-eastern  extreme  of  Bed  Cliff  Pond,  whence  they  strike  along 
the  main  body  of  the  lake,  the  lower  members  of  the  division 
skirting  the  southern  shore,  to  the  outlet  into  Snook's  Arm  Pond, 
where  they  are  abruptly  cut  off  by  a  fault,  apparently  throwing 
the  measures  down  on  the  south-west  side.  The  rock  on  the  west 
side  of  the  fault  is  a  diorite,  curiously  arranged  in  a  set  of  parallel 
ridges,  running  nearly  at  right  angles  to  the  strike  of  the  ser- 
pentines, with  a  sharp  escarpment  facing  easterly  and  inclining 
westerly  at  an  angle  of  from  25°  to  30^.  This  diorite  is  inter- 
sected by  numerous  veins  of  quartz,  which  usually  contain  chlorite. 
The  largest  vein  seen  was  about  3  feet  thick.  Epidote  also  is 
distributed  through  the  diorite.  Overlying  the  serpentine  ef 
division  h,  a  cream-coloured  slate,  somewhat  unctuous  to  the 
touch,  containing  red  jasper  in  irregular  bands  and  in  rounded 
pebbles,  together  with  bright  green  spots  and  patches,  supposed 
to  be  an  oxide  of  chromium,  occurs,  running  on  the  north  side  of 
it  with  great  regularity  from  Bed  Cliff  Pond  to  Beaver  Cove 
Pond ;  while  at  or  near  the  base  of  the  same  division  Qc)  there 
usually  appeared  to  be  more  or  less  of  a  thickness  of  very  fer- 
ruginous slate,  containing  iron  pyrites  in  large  quantities,  and 
magnetic  iron,  with  irregular  intercalations  of  dolomite,  which 
were  supposed  to  represent  the  mineral-bearing  part  of  the  deposit 
(the  equivalent  of  i  or  A).  At  and  round  the  base  of  the  Sugar 
Loaf  Hill,  on  Long  Pond,  these  ferruginous  rocks  are  displayed  to 
considerable  extent,  holding  yellow  copper,  iron  pyrites,  and 
magnetic  iron,  and  they  are  underlaid  by  a  narrow  band  of 
dolomite,  which  is  sometimes  of  a  brecoious  character,  containing 

K  2 
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angular  and  irregular  masses  of  chert.  At  some  parts  the  same 
band  becomes  of  a  bright  red  colour,  but  always  weathers  of  a 
rusty  brown,  the  weathered  discoloration  sinking  into  the  rock 
at  some  parts  to  the  depth  of  a  quarter  of  an  inch  or  more.  On 
the  south  side  of  the  main  body  of  Bed  Cliff  Fond,  likewise, 
similar  mineral  characteristics  obtain,  the  rocks  all  highly  im- 
pregnated with  the  ores  of  iron,  and  with  indications  of  the 
presence  of  copper  and  a  dark  brown  mineral,  probably  chromic 
iron. 

It  may  be  observed  by  what  has  been  said  that  although  the 
rocks  are  in  many  parts  affected  by  violent  disturbances,  and  are 
everywhere  more  or  less  corrugated,  contorted,  and  dislocated, 
they  still  maintain  a  moderately  straight  coarse,  within  the  limits 
of  the  survey,  and  that  the  tendency  is  to  run  in  nearly  a  parallel 
line  to  the  coast.  This  fact  seems  still  further  to  be  borne  out  by 
the  exposures  in  the  cliffs  of  the  coast  itself,  where  the  strike  of 
the  rocks  is  nearly  or  quite  coincident  with  the  general  trend  of 
the  coast  line,  as  is  well  exemplified  by  a  great  band  of  inter- 
stratified  red  jasper,  which  can  be  traced  from  the  point  called 
"  the  Scrape,"  on  the  western  side  of  Tilt  Cove,  along  the  shore  of 
Wild  Bight,  striking  into  the  country  near  the  head  of  that  bight> 
crossing  Fannon's  Brook  about  half-way  between  the  outlet  of 
Long  Pond  and  the  sea,  and  finally  reappearing  on  the  eastern 
side  of  Snook's  Arm  towards  the  head.  On  the  north-eastern 
side  of  Snook's  Arm  Pond,  at  a  projecting  point,  the  rock  is 
purplish  and  green  talcoid  slate,  dividing  into  very  thin  laminae 
on  the  plane  of  the  bedding,  with  thin  calcareous  seams  running 
in  the  cracks,  the  bedding  striking  N.  55°  E.,  S.  55®  W.,  in  a 
nearly  vertical  attitude,  or  dipping  at  a  very  high  angle  to  the 
northward,  and  intersected  by  a  set  of  parallel  joints  running 
exactly  at  right  angles  to  the  strike  underlying  westerly  at  from 
35°  to  40^  In  the  bay,  north  of  this  point,  the  rock  is  of  a  pale 
greenish-grey  colour  on  fracture,  very  hard  and  compact,  weather- 
black  or  dark  green,  showing  a  breccious  or  nodular  structure  on 
the  polished  surface,  and  intersected  by  thin  irregular  seams  and 
patches  of  red  jasper.  In  the  bay  to  the  south  of  the  Slate  Point 
there  are  alternations  of  hard  greenish  slates  and  quartzites,  the 
latter  in  beds  from  1  to  2  feet  thick,  intersected  by  small  quartz 
veins,  and  containing  epidote.    These  rocks  may  be  presumed  to 
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be  the  representatives  or  equivalents  of  the  divisions  /and  g  of 
the  section.  The  fault  which  was  observed  to  cut  off  the  ser- 
pentine at  the  lower  end  of  Bed  Cliff  Pond  appears  to  run 
through  Snook's  Arm  Pond  in  a  course  about  S.  40^  E.,  passing 
a  little  west  from  the  slate  point,  and  bearing  for  the  head  of 
Snook's  Arm,  bringing  the  strata  down  on  the  west  side  apparently 
from  1500  to  2000  feet,  and  repeating  the  slates  of  the  point  and 
the  overlying  strata  on  the  shores  of  the  bay  at  the  southern  end 
of  the  lake. 

The  strong  band  of  red  jasper  at  the  summit  of  division  o  of 
the  section  has  been  shown  to  run  out  on  the  northern  side  of 
Snook's  Arm  towards  the  head.  It  is  there  succeeded  to  the 
eastward  by  a  set  of  variegated  green,  red,  and  blackish  slates, 
which  in  a  vertical  attitude,  or  nearly  so,  strike  into  the  land 
obliquely,  pointing  towards  the  head  of  Wild  Bight.  The  thick- 
ness of  this  mass  of  strata  was  not  ascertained,  but  a  portion  of 
the  summit  is  represented  in  the  section  by  divisions  a,  b,  o. 

Following  the  coast  to  the  westward,  the  variegated  slates 
were  observed  to  run  out  at  several  places  between  Snook's  Arm 
and  Bett  s  Cove,  dipping  in  various  directions,  and  sometimes 
much  contorted.  On  the  eastern  side  of  the  bay,  next  west  from 
Snook's  Arm  (which  is  known  locally  as  Wild  Bight,  being  the 
second  of  the  same  name  on  this  coast),  the  dip  is  north*easterly ; 
bnt  on  the  west  side  it  is  a  little  west  of  north,  which  circum- 
stance leads  to  the  inference  that  the  bight  or  bay  rests  on  the 
axis  of  an  anticlinal,  while  the  tongue  of  land  between  the  bight 
and  Snook's  Arm  is  the  seat  of  a  trough  or  synclinal.  In  like 
manner  these  rocks  probably  make  several  smaller  undulations 
in  their  western  course,  and  bending  round  finally  with  a  sharp 
sweep  on  the  eastern  side  of  Bett's  Cove,  run  into  the  sea,  and 
are  no  more  exposed  eastward  of  Nipper's  Harbour.  In  Chance 
Cove,  which  is  immediately  to  the  west  of  Bett's  Cove,  a  mass  of 
serpentine  comes  out  upon  the  coast,  showing  a  dip  to  the  north ; 
and  farther  west,  on  the  western  side  of  the  Lowlands'  Brook,  a 
similar  mass  was  observed  striking  into  the  country  in  a  vertical 
attitude  directly  north.  Farther  west  still,  serpentine  rocks  were 
found  to  exist  at  the  entrance  to  Burton's  Pond,  and  to  run  along 
the  south-eastern  side  of  that  pond,  where  they  appear  to  be 
interstratified   with  quartzite,  diorite,   and  nacreous  slate  with 
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steatitio  bands.  Near  each  of  the  places  specified,  where  the 
serpentine  occars,  indications  of  the  presence  of  copper  present 
themselves  on  the  clifEs,  which  are  frequently,  and  to  a  great 
extent,  stained  by  green  carbonate;  and  at  the  entrance  of 
Barton's  Pond  there  is  a  considerable  display  of  copper  pyrites 
and  solphoret  of  iron,  upon  which  an  opening  has  recently  been 
made,  and  some  good  specimens  of  copper  ore  extracted.  At 
this  place  the  ore  is  evidently  running  in  a  dislocation,  the 
direction  of  which,  however,  seems  to  be  nearly  or  quite  parallel 
to  the  strike  of  the  stratification,  namely,  N.  30°  E.,  and  it  under- 
lies to  the  westward  at  an  angle  of  about  70^  The  lode  at  the 
entrance  of  the  excavation  is  from  7  to  10  feet  wide,  and  consists 
of  a  soft,  blackish,  shaly,  and  unctuous  slate,  or  **  killas,**  having 
strings  of  calc-spar  and  some  white  quartz  distributed  through  it 
irregularly,  with  the  sulphurets  of  copper  and  iron.  A  wall  of  a 
hard  fine-grained  rock,  of  a  dark  greyish  colour  on  fracture,  but 
weathering  a  rusty  brown,  supports  the  lode  on  the  east  side, 
which,  jutting  out  into  the  cove  and  forming  a  small  reef,  displays 
yellow  copper  ore  on  its  upper  surface  to  the  water's  edge.  On  the 
west  side  of  the  lode  the  rock  is  of  a  dark  green  colour,  very  hard 
and  compact,  and  slightly  calcareous,  with  thin  irregular  seams  of 
serpentine. 

Westward  from  Burton's  Gove  and  Pond  the  rocks  of  the  coast 
are  much  disturbed  by  intrusions  of  syenite,  one  part  of  which,  at 
the  entrance  of  Nipper^s  Harbour  on  the  west  side,  and  immedi- 
ately north  of  that  part  called  ''  the  Cove,"  has  a  width  of  from 
7. to  10  chains,  the  dyke  bearing  a  general  course  about  S.  60°  W. 
The  continuation  of  this  intrusive  mass  is  seen  also  on  the  eastern 
side  of  Nipper's  Harbour,  with  a  width  of  from  3  to  4  chains,  cut- 
ting through  the  strata  in  a  course  about  N.  38°  E.  The  prevail- 
ing colour  of  the  intrusive  masses  is  red,  and  they  weather  very 
red,  making  a  conspicuous  contrast  with  the  dark-coloured  rocks 
on  either  side.  The  constituents  of  the  rock  are  chiefly  red  feldspar 
and  quartz,  the  former  preponderating,  the  latter  in  small  trans- 
lucent grains,  with  a  small  proportion  of  a  greenish  mineraL 
probably  hornblende.  On  the  north  side  of  the  syenite  at  Nipper's 
Harbour  the  rock  is  a  dark  grey  quartzite  in  heavy  beds,  inter- 
stratified  with  silicious  slates  of  the  same  colour,  with  epidote 
generally  disseminated,  all  weathering  in  shades  of  brown,  drab,  or 
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black.  These  rocks,  the  stratification  of  which  is  yery  distinct  at 
some  parts,  appear  to  butt  against  the  syenite  at  nearly  right 
angles,  presenting  a  westerly  dip  at  a  high  angle.  The  rock  of 
the  southern  point  of  Nipper's  Harbour,  as  exhibited  on  the  south 
side  of  the  cove,  is  a  soft  greemsh  slate  with  calcareous  Yeins, 
which  probably  may  belong  to  the  serpentine  division  of  the 
group. 

At  the  head  of  Nipper's  Harbour,  by  the  entrance  into  the 
Salt  Water  Pond,  the  rock  is  of  slaty  structure,  of  a  greenish  or 
greyish  colour  on  fracture,  weathering  a  dark  rusty  brown,  very 
fine  grained  and  silicioua  The  low  cliffs  on  each  side  of  the 
entrance  to  Salt  Water  Fond  are  considerably  stained  by  green 
carbonate  of  copper ;  and  yellow  copper  and  iron  pyrites  are  pretty 
thickly  disseminated  in  the  rock. 

The  main  mass  of  intrusive  syenite  already  mentioned  can  be 
traced  in  its  easterly  course  from  Nipper's  Harbour,  running  a 
little  to  the  northward  of  Pitman's  Bight,  on  to  the  north-western 
side  of  Burton's  Pond,  with  tributary  dykes  of  similar  character, 
but  of  more  moderate  width,  radiating  from  it  on  the  south  side 
towards  the  sea,  cutting  through  the  stratified  deposits,  sometimes 
at  right  angles  and  more  frequently  obliquely  to  the  strike.  Bear- 
ing generally  in  a  north-easterly  direction,  the  intrusive  syenite 
appears  to  make  towards  the  Bed  Cliff  Hills,  on  the  northern  side 
of  the  Bed  Cliff  Pond.  The  Bed  Cliff  Hills  are  of  a  pale  pinkish 
feldspathic  rock,  showing  no  evidence  of  stratification,  and  are  sepa- 
rated from  the  slates,  which  occupy  the  ground  between  them  and 
the  lake,  by  a  great  vein  of  white  quartz,  sometimes  6  or  7  feet 
thick,  from  which  many  others  reticulate ;  and  they  are  bounded 
on  the  north  side  by  a  set  of  schists,  mostly  of  a  yellowish  or  drab 
colour,  which  extend  tlirough  the  country  across  the  watershed* 
Still  farther  on  to  the  north-eastward,  on  the  path  leading  from 
Shoe  Cove  to  La  Scie,  about  half-way  between  the  two  places,  pale 
red  feldspar  rock  comes  up,  in  dome-shaped  masses,  protruding 
through  dark  blue  clay  slates  over  a  breadth  of  about  half  a  mile, 
which,  running  on  north-easterly,  would  probably  terminate  some- 
where near  the  Middle  Bill  of  Cape  St.  John. 

Of  the  country  to  the  eastward  of  Beaver  Cove  Pond  little 
can  as  yet  be  said,  as  hitherto  the  exploration  of  that  part  has  been 
limited  to  an  excursion  across  the  peninsula  from  Shoe  Gove  to  La 
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Scie.  From  the  brook  at  the  head  of  Shoe  Cove  the  path  leading 
to  La  Scie  follows  a  general  course  about  N.N.W.,  and  the  distance 
in  a  straight  line  is  a  little  over  3  miles  to  the  head  of  La  Scie 
Harbour.  The  portage  crosses  over  an  elevated  broken  country, 
the  maximum  height  of  which  was  found  by  aneroid  to  be  about 
500  feet  above  the  sea,  and  the  average  probably  about  400  feet, 
the  hills  partially  clad  with  the  usual  evergreen  trees,  and  the 
lower  parts  and  hollows  interspersed  with  numerous  ponds  and 
marshes.  Between  the  high  land  and  the  head  of  La  Scie  Harbour 
there  is  a  considerable  area  or  flat  land,  extending  in  a  north- 
easterly and  south-westerly  direction,  at  the  foot  of  the  hill  ranges, 
which  is  chiefly  marsh,  but  with  spots  of  considerable  size  of  good 
soil,  quite  capable  of  being  cultivated  to  advantage  and  pro- 
ducing spontaneously  in  many  places  an  abundance  of  excellent 
grass. 

The  rocks  exhibited  in  the  coast  cliffs  to  the  north-eastward  of 
Beaver  Cove  are  probably  lower  in  stratigraphical  position  than 
the  lowest  of  the  section  a,  b,  e;  but  they  are  all  so  much 
disturbed,  and  the  difficulty  of  approach  to  them  is  so  great,  that 
it  was  found  to  be  impossible  to  effect  more  than  a  casual  examin- 
ation while  passing  along  in  a  boat.  A  large  amount  of  the  strata 
appeared  to  consist  of  quartzite  or  diorite,  probably  both,  and  small 
bands  of  red  jasper  are  numerous.  At  Capelin  Cove,  which  is 
about  half-way  to  the  brook  at  Shoe  Gove,  a  narrow  valley  cuts  into 
the  country  from  the  sea-shore,  bearing  about  north-west,  where 
there  was  supposed  to  be  a  fault  running  in  the  same  direction. 
On  the  north  side  of  this  yalley  some  parts  of  the  rock  are  of  a  pale 
reddish  colour,  assuming  a  syenitic  aspect,  and  this  is  confusedly 
mixed  up  with  slates  and  hard  beds  supposed  to  be  quartzite ;  but 
it  would  require  much  further  investigation  to  determine  what  the 
value  of  the  fault  may  be,  or  to  arrive  at  a  satisfactory  conclusion  as 
to  the  stratigraphical  detail ;  nevertheless,  there  is  reason  to  assume 
the  probability  of  there  being  an  upthrow  of  considerable  extent  on 
the  north-east  side,  shifting  the  upper  rocks  of  the  section  to  the 
northward,  which  otherwise  might  have  been  expected  to  make 
their  appearance  somewhere  not  very  far  from  Capelin  Cove.  At 
the  mouth  of  the  brook  in  Shoe  Cove  the  rock  is  a  green  chloritic 
slate,  with  some  soft  shaly  strata,  which  is  overlaid  on  the  shores  of 
the  pond  just  above  the  outlet  by  strong  bands  of  diorite  cut  up  by 
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numerous  Yeins  of  white  quartz  of  yarious  thieknesseSy  the  largest 
observed  being  about  3  feet  across.  The  general  dip  of  these 
rocks  is  northerly.  Bising  the  hill,  about  half  a  mile  north  from 
the  sea-coast,  a  set  of  pale  grey,  slightly  calcareous  and  finely 
micaceous  slates  were  crossed,  dipping  northerly  about  45°  towards 
the  hill;  and  these  are  succeeded  by  some  soft  shaly  strata, 
amongst  which  some  masses  of  serpentine  were  observed  with 
cream  or  drab-coloured  slates,  holding  green  specks  and  patches 
of  chrome,  and  occasionally  a  few  red  jaspers.  These  were  over- 
laid by  dark  bluish  clay  slates,  which  cap  the  ridge  at  the  highest 
elevation.  This  accumulation  of  strata  from  the  sea  to  the  top  of 
the  hill  was  assumed  to  be  equivalent  to  the  upper  part  of  the 
section  above  the  base  of/. 

Northward,  from  the  crest  of  the  hill  range,  the  country  is 
more  or  less  occupied  over  a  breadth  of  about  half  a  mile  by 
syenitic  rock,  apparently  cutting  through  clay  slates,  as  already 
stated ;  but  beyond  that  distance  slate  of  a  dark  blue  colour  was 
the  only  quality  of  rock  observed  till  within  about  a  quarter  of  a 
mile  of  La  Scie,  where  the  rock  surrounding  the  harbour  was  found 
to  be  gneiss.  The  colour  of  this  gneiss  is  for  the  greater  part  red  or 
pink,  the  chief  constituent  mineral  being  red  or  pink  feldspar, 
but  there  are  also  portions  of  a  grey  colour  on  fracture  which 
weather  brown  or  blackish.  Neither  mica  nor  hornblende  is 
largely  disseminated  in  this  rock,  and  when  either  or  both  are 
present  they  seem  to  be  arranged  in  thin  parallel  seams, 
corresponding  with  the  layers  of  different  colour  and  quality* 

Bating  apparently  unconformably  to  this  gneiss,  a  little  to  the 
eastward  of  La  Scie  Harbour,  a  great  mass  of  stratified  quartzite,* 
mostly  pure  white,  with  occasional  bands  of  a  pinkish  colour,  and 
alternating  layers  in  smaller  proportion  of  dark-coloured  or 
blackish  chert,  is  brought  in,  in  the  form  of  a  narrow  elongated 
trough,  the  axis  of  which  lies  as  nearly  as  possible  due  east  and 
west,  in  a  distance  a  little  over  a  mile,  and  with  a  breadth  varying 
from  a  few  chains  to  upwards  of  a  quarter  of  a  mile ;  the  rocks  on 
the  north  and  on  the  south  sides  dipping  generally  at  a  moderately 
high  angle  towards  the  centre.    At  the  eastern  extremity  of  this 

*  From  information  reoeived  on  a  former  occasion,  this  qnarizite  was  supposed  to 
be  white  crystalline  limestone,  but  the  place  was  not  visited  personally  until  the 
present  season. 
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trough  a  small  rapid  brook  cuts  a  deep  and  narrow  gorge  throogh 
the  quartzite,  and  displays  blackish  or  dark  grey  slate  on  its  bed 
and  banks ;  while  another  isolated  mass,  corresponding  with  the 
rock  of  the  trough,  comes  in,  forming  the  nearest  high  land,  in  a 
sort  of  round  patch  to  the  eastward. 

What  the  age  of  either  this  gneiss  or  the  overlying  quartzite 
may  be,  it  is  impossible  in  the  meantime  to  state  with  any  degree  of 
certainty,  and  much  more  investigation  will  be  required  to  eluci- 
date the  subject.  It  is  obvious,  however,  that  the  mineral  character 
of  the  rocks  on  the  north  side  of  the  peninsula,  so  far  as  at  present 
known,  differs  materially  from  those  on  the  south  side ;  and  it  has 
been  shown  that  there  is  evidence  of  a  great  intrusion  running 
nearly  parallel  with  the  south  coast  line  between  Nipper's  Harbour 
and  Gape  St.  John ;  but  whether  this  intrusion  has  been  the  means 
of  bringing  up  lower  strata  on  the  north  side,  or  whether  the  strata 
on  that  side  is  contemporaneous  or  higher  in  the  geological  section, 
in  a  metamorphosed  condition,  than  that  on  the  south,  there  is  as 
yet  no  data  on  which  to  found  an  opinion. 

From  the  above  statements  it  will  be  perceived  that  the 
mineral-bearing  portion  of  the  formation  in  which  the  Union  mine 
is  situated  runs  in  a  general  direction  nearly  parallel  with  the 
south  coast,  but  coming  out  upon  it  near  Nipper's  Harbour ;  and 
that  the  presence  of  metallic  ores  are  more  or  less  indicated  at 
many  parts  in  nearly  the  same  relative  position  to  the  serpentines 
as  they  are  at  Tilt  CJove.  As,  therefore,  your  Excellency  was 
pleased  to  express  a  desire  that  I  should  suggest  a  plan  upon  which 
the  grants  of  mineral  lands  should  be  distributed,  I  beg  leave  to 
propose  the  following,  as  what  I  conceive  to  be  the  most  equitable, 
and  which  your  Excellency  will  find  illustrated  upon  the  large 
map  for  approval  or  modification.* 

Taking  Beaver  Cove  Head,  on  the  east  side  of  Beaver  Cove,  as 
a  starting-point,  the  bearing  along  the  coast  from  there  to  the 
Nipper  Islands  off  Nipper's  Harbour  is  S.  60°  W.  from  the  true 
meridian.  Taking  this  line  as  a  base,  a  line  may  be  drawn  astro- 
nomically N.  30°  W.  (or  at  right  angles  to  the  base)  for  4  miles  or 
more,  as  occasion  requires,  and  the  whole  area  blocked  off  into 
squares  of  1  statute  mile  each.  The  coast  frontage  may  then  be 
registered  as  concessions  or  ranges,  numbering  1,  2,  3,  &c.,  while 

"  MS.  maps  at  Crown  Land  OlBoe,  St.  John's. 
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the  intersected  country  will  be  divided  into  lots  numbering  1, 2, 3, 
&c,  inland.  A  licence  of  search  upon  this  plan  ought  to  be  confined 
to  1  mile  of  frontage  and  3  or  more  miles  inland,  as  the  case  may  be, 
and  the  square  mile  selected  for  grant,  finally,  should  be  one  of  the 
blocks  on  the  same  concession.  In  cases  where  broken  frontage 
occurs,  special  allowance  might  be  made  in  the  grant  for  deficiency 
of  superficial  area,  but  the  licence  should  apply  to  the  concession 
indicated  only,  nevertheless.  A  right  of  way  to  the  nearest 
harbour  should  be  reserved  to  every  lot,  and  the  lines  of  road 
determined  according  to  the  physical  character  of  the  country. 
Where  natural  facilities  for  travel  offer  by  lakes  or  ponds,  the  right 
of  navigation  in  such  waters  should  apply  to  all  locations  connected 
with  a  common  harbour.  To  provide  against  probable  inaccuracies 
in  the  surveys  (either  of  the  coast  or  inland),  the  headlands,  or 
other  prominent  or  well-marked  natural  features,  as  near  as  possible 
to  the  parts  where  the  lot-lines  strike  the  coast  on  the  plan,  should 
be  specified,  whence  the  terminal  boundary  of  such  and  such  a  lot 
and  concession  can  be  fixed  and  the  divisional  lines  be  drawn, 
blocking  the  country  off  in  areas  of  a  square  mile,  more  or  Zess, 
each ;  and  all  surveys  must  be  made  astronomically,  as  in  many 
cases  through  the  mineral  country  the  local  attraction  is  so 
great  that  the  magnet  is  perfectly  useless,  and  can  only  lead 
to  errcr. 

In  laying  off  mineral  lands  in  other  parts  of  the  province,  it 
seems  to  me  to  be  advisable  that  a  similar  system  should  be 
adopted  to  that  proposed  for  the  peninsula  of  Cape  St.  John, 
modifying  the  bearing  of  the  lines  of  survey  to  accord,  as  fairly  as 
possible,  with  the  strike  of  the  mineral-bearing  strata,  or  the  run 
of  mineral  veins  or  lodes ;  as  by  such  means  an  ample  area  for  any 
mineral  adventure  will  fall  to  each  grant  without  risk  of  undue 
monopoly  falling  to  the  lot  of  any  party  in  particular. 

In  conclusion,  I  have  to  inform  your  Excellency  that  I  already 
possess  some  data  upon  which  to  found  further  geological  informa- 
tion relating  to  parts  of  the  islands  visited  in  previous  years ;  but 
as  there  are  many  points  which  require  much  more  extended  in- 
vestigation, before  the  structure  of  the  country  can  be  sufiiciently 
understood,  I  have  considered  it  prudent  to  reserve  entering  into 
minute  details  for  the  present,  in  the  hope  of,  within  the  ensuing 
season,  being  enabled  to  gather  much  more  knowledge  of  the  sub- 
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jeot»  and  afterwards  having  all  my  facts,  together  with  my  collec- 
tion of  specimens,  referred  to  Sir  William  Logan,  nnder  whose 
supervision  they  will  be  satisfactorily  examined. 

I  have  the  honour  to  be, 
Your  Excellency's  most  obedient  servant, 

Alexander  Mubrat. 
His  Excellency  Anthony  Musgrave, 

Governor  of  Newfoundland,  &c.  &c.  &o., 

St.  John's. 
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CHAPTER  VIIL 

BEPOBT  FOB  1868.— DI8TBIBUTI0N  OP  THE  FOBMATIONS  IN  THE 
PENINSULA   OP  AVALON,  WITH  SECTIONS;   AN  AOOODNT  OF 

the  eoonomio  substances,  &o.  also  a  mbasubed  section 
of  the  cabbonifebous  bocks  on  the  westebn  coast, 
between  the  gbeat  and  little  codbot  bivebs. 

May  it  please  youb  Excellency, — 

I  beg  to  submit  for  your  consideration  the  following  con- 
densed Beport  of  the  progress  made  on  the  geological  inyestigation 
of  this  islcLnd  during  the  past  year,  and  hope  that  the  same  will 
meet  with  your  Excellency's  approyal,  and  that  the  prosecution  of 
such  researches  may  prove  eventually  to  be  conducive  to  the 
material  prosperity  of  Newfoundland. 

My  labours  during  the  past  year  have  been  exclusively  con- 
fined to  the  regions  surrounding  Conception,  St.  Mary's,  and 
Placentia  Bays,  the  object  being  to  ascertain  with  some  degree 
of  certainty  the  peculiarities  of  geological  structure  throughout 
these  parts,  which  have  hitherto,  as  I  have  remarked  in  previous 
reports,  been  very  imperfectly  understood ;  and  I  beg  once  more 
to  reiterate  that  it  can  only  be  by  a  thorough  knowledge  of  the 
geographical  distribution  of  the  geological  formations,  and  the 
production  of  reliable  maps  and  sections,  that  the  mineral  import- 
ance of  the  country  can  be  satisfactorily  exhibited  before  the  world 
at  large,  or  in  any  degree  properly  appreciated. 

Since  my  return  to  St.  John's,  I  have  been  daily  busily  en- 
gaged in  the  construction  of  maps  of  the  above-named  bays,  in 
connection  with  certain  surveys  of  my  own ;  which  operation  has 
been  much  facilitated  through  the  kindness  of  Captain  Eerr,  B.N., 
of  the  Admiralty  Coast  Survey,  who  permitted  me  to  take  tracings 
from  his  original  manuscripts.  The  maps  referred  to  are  all  laid 
down  to  a  scale  of  1  inch  to  1  statute  mile,  corresponding  with 
others  previously  submitted,  my  design  being  finally,  when  the 
country  is  more  perfectly  explored  and  examined,  to  produce  one 
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general  map  on  a  scale  of  one-fourth  the  size  for  the  use  of  the 
Govemment;  while  any  smaller  scale  may  be  adopted  at  a  future 
time  for  publication  or  circulation. 

A  large  collection  of  fossils  and  minerals  has  been  made,  which, 
for  the  want  of  a  more  convenient  place,  is  now  deposited  at  my 
own  premises.  These  must  necessarily  be  submitted  to  palseonto- 
logical  and  chemical  examination  previous  to  entering  into  par- 
ticulars respecting  them,  and  I  am  in  hope  that  such  assistance 
may  be  obtained  early  in  the  ensuing  spring  through  Sir  W.  E. 
Logan. 

While  examining  the  coast  of  Flacentia  Bay,  I  considered  it 
my  duty  to  make  a  partial  survey  of  the  La  Manche  mining 
location ;  a  plan  of  which,  with  as  much  detail  as  I  was  able  to 
collect,  is  now  in  process  of  construction  on  a  large  scale,  and  which 
I  hope  to  have  the  honour  to  submit  when  completed.  A  collec- 
tion of  some  beautiful  and  interesting  minerals  was  also  made 
from  the  same  location. 

From  the  heights  over  the  La  Manche  mine,  a  system  of 
triangles  on  the  most  prominent  points  and  conspicuous  mountains 
was  commenced,  which  was  finally  extended  far  into  the  interior ; 
which  proved  of  great  service,  in  fixing  the  position  of  my  obser- 
vations when  back  from  the  coast,  and  checking  the  same  by 
taking  frequent  observations  of  the  sun  and  stars  to  determine 
the  latitude. 

I  was  indebted  to  Mr.  John  English,  of  Branch,  in  St.  Mary's 
Bay,  for  a  very  useful  general  sketch  of  the  topography  of  tibe 
peninsula  between  St.  Mary's  and  Flacentia  Bays,  which  I  have 
since  introduced  on  my  own  map  and  made  to  fit  the  scale. 

Of  the  Sequence  and  Distribution  of  the  Fobmationb. 

Although  much  of  the  country  is  still  insufficiently  explored, 
and  many  of  the  minuter  details  but  imperfectly  followed  out, 
the  evidences  collected  during  the  season  seem  nevertheless 
clearly  to  indicate  the  greater  and  more  important  features  of 
structure  presented  over  the  peninsula  of  Avalon ;  and  to  show 
that  throughout  that  region,  and  probably  for  a  great  distance 
westward  &om  it  on  the  mainland,  there  are  no  rocks  of  more 
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recent  date  than  the  lowest  members  of  the  Silurian  system  dis- 
tributed over  the  surfetce. 

A  great  intermediate  formation  is  interposed  between  the 
Laurentian  gneiss  (the  lowest  of  all  recognised  sedimentary  de- 
posits) and  the  Lower  Silurian  strata,  which  spreads  over  by  far 
the  greater  proportion  of  the  peninsula,  and  for  a  long  distance 
beyond ;  the  gneiss  of  the  Laurentian  series  coming  to  the  surface 
on  the  axis  of  anticlinal  folds  or  brought  up  by  great  faults,  and 
in  the  case  now  to  be  considered  is  flanked  or  at  times  surrounded 
by  rocks  of  a  totally  different  lithological  character,  which,  from 
many  of  its  characteristics,  I  have  long  considered  would  prove  to 
be  the  equivalent  of  the  Huronian  system  of  Canada.  The  region 
in  question  in  particular,  and  probably  the  whole  island  in  general, 
seems  to  be  ranged  in  an  alternation  of  great  anticlinal  and  syn- 
clinal lines,  independent  of  innumerable  minor  folds,  which  pre- 
serve throughout  a  remarkable  degree  of  parallelism  pointing 
generally  about  N.N.E.  and  S.S.W.  from  the  true  meridian,  corre- 
sponding with  the  strongly  marked  indentations  of  the  coast,  as 
well  as  the  topographical  features  of  the  interior.  One  such  great 
anticlinal  form  occurs  within  the  region  examined  this  year,  with 
a  corresponding  synclinal ;  the  axis  of  the  former  was  found  to  be 
more  or  less  overlaid  unconformably  by  rocks  containing  fossils  of 
Lower  Silurian  age,  none  of  which  were  of  less  remote  antiquity 
than  such  as  are  attributed  to  the  horizon  of  the  Upper  Potsdam 
group. 

The  axis  of  this  anticlinal  runs  in  a  moderately  straight  line 
from  Cape  Pine  on  the  south  coast,  to  Conception  Bay,  the 
Laurentian  gneiss  forming  a  nucleus  to  that  part  of  the  peninsula, 
and  coming  up  from  below  the  intermediate  series,  occupies  more 
or  less  of  the  surface  from  the  vicinity  of  the  Renews  Butterpots 
to  the  shores  of  Conception  Bay  between  Holyrood  and  Manuel's 
Brook.  The  newer  or  great  intermediate  series,  which  flanks  this 
Laurentian  nucleus,  was  found  on  the  peninsulas  of  St.  John's  and 
Ferryland  to  show  a  general  dip  to  the  eastward,  although  making 
many  minor  undulations;  while  on  the  pem'nsula  between  Con- 
ception and  Trinity  Bays  the  inclination  is  reversed,  being  nearly 
uniformly  westerly,  making  many  repetitions  of  the  same  strata 
however,  as  on  the  opposite  side  of  the  fold.    Corresponding  with 
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tliis  great  anticlinal,  the  measures  of  the  intermediate  rocks,  as 
seen  at  parts  of  the  eastern  coast  of  Placentia  Bay,  appear,  by  the 
generally  eastern  dip  which  they  present,  to  indicate  the  axis  of 
a  synclinal  trough  to  run  from  Trinity  Bay  in  the  direction  of  St. 
Mary's  Bay.  In  Placentia  Bay,  gneiss  is  once  more  brought  to 
the  surface  apparently  by  a  great  dislocation,  where  it  forms  a 
high  and  rugged  range  of  hills  and  mountains  from  the  Bagged 
and  Merasheen  Islands  to  Clode  Sound  in  Bonavista  Bay,  and 
occupies  a  breadth  of  country  between  Black  River  and  Piper's 
Hole  of  upwards  of  7  miles.  This  range  of  hills  is  flanked  to  the 
westward  by  rocks  of  the  intermediate  series,  the  general  attitude 
of  which,  becoming  nearly  horizontal  or  gently  undulating  on  their 
course  westerly,  spreads  over  a  vast  area  of  country,  exhibiting  in 
that  directicHi,  as  viewed  from  the  higher  elevations,  a  great  plain 
as  far  as  the  eye  can  reach,  broken  only  by  one  or  two  lofty 
isolated  peaks  (called  tolts),  which  rise  abruptly  for  a  height 
of  upwards  of  1000  feet  over  the  general  level. 

Bocks  of  Lower  Silurian  age  were  found  reposing  on  the 
upturned  or  corrugated  edges  of  the  older  systems,  usually  in 
depressions  on  the  axes  of  undulations,  frequently  in  a  perfectly 
horizontal  attitude,  and,  with  but  few  exceptions,  rarely  showing 
a  dip  from  the  horizon  of  more  than  10^  or  12°.  These  are 
arranged  in  the  form  of  elongated  narrow  troughs,  extending 
lengthways  in  the  same  direction  as  the  axis  on  which  they  rest 

The  region  examined  would  thus  appear  to  be  exclusively 
composed  of  the  lowest  members  of  the  Palaeozoic  series;  the 
newest  of  which  is  distinctly  unconformable  with  the  other  two, 
and  which  contains  organic  forms  recognised  as  belonging  to  the 
lowest  parts  of  the  great  Silurian  system. 

The  order  of  superposition  would  thus  be  in  the  ascending 
order : — 

1.  Laurentian  series. 

2.  Intermediate  ditto— Huronian. 

3.  Lower  Silurian  ditto— Potsdam,  Upper  and  Lower,  or  Primordial. 

In  describing  the  character  and  distribution  of  these  for* 
mations,  I  shall  for  the  present  confine  myself  as  much  as 
possible  to  generalities,  reserving  the  more  minute  particulars 
until  the  collection  of  fossils  and  minerals  has  been  properly 
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examined,  when  I  shall  be  prepared  to  report  more  fully  with 
confidence. 

1.  Laubentian  System. 

This  system  is  extensiyely  displayed  in  Newfoundland,  and  has 
materially  contributed  to  produce  the  remarkable  geographical  and 
topographical  features  which  the  island  presents. 

Coming  to  the  surface  in  a  succession  of  parallel  anticlinals, 
all  trending  about  N.N.E.  and  S.S.W.,  at  interrals  more  or  less 
widely  apart,  gneissic  rocks  form  the  principal  ranges  of  hills  and 
mountains  from  one  side  of  the  island  to  the  other  (which,  it  is 
supposed,  will  all  or  chiefly  prove  to  be  of  Laurentian  age  when 
more  fully  examined).  In  a  report  of  mine  addressed  to  Sir  W. 
E.  Logan,  in  1865,  a  description  is  giyen  with  some  detail  (see 
Report  for  1864-65)  of  the  distribution  and  general  character  of 
these  Laurentian  rocks  in  the  great  northern  peninsula;  and 
further  observation  has  tended  to  confirm  what  from  the  first  was 
suspected,  namely,  that  the  same  formation  extends  in  a  tolerably 
straight  line  from  that  peninsula  to  Gape  Bay,  constituting  the 
Long  Eange  mountains.  Subsequent  observations,  together  with 
information  from  reliable  sources,  seem  to  show  that  the  same  or 
similar  gneiss  is  several  times  repeated  between  the  western  and 
eastern  shores,  two  of  which  repetitions  came  within  the  region  of 
last  summer's  exploration,  as  already  stated. 

The  gneiss  of  the  Conception  Bay  anticlinal  was  first  observed 
immediately  above  the  bridge  over  Manuel's  Brook  on  the  Bay 
Bead,  the  valley  of  which  brook  nearly  marks  the  eastern  boundary 
of  the  formation,  bearing  in  a  general  course  a  little  eastward  of 
south  (true).  The  rock  in  the  bed  of  the  stream  is  mostly  of  a  pale 
red  or  pinkish  colour,  rather  fine  grained  generally,  hard  and  com- 
pact in  texture,  bearing  much  the  aspect  of  syenite,  the  layers  of 
stratification  very  obscure.  The  hills,  however,  which  rise  imme- 
diately to  the  westward  of  Manuel's  Brook  display  a  variety  of 
lithological  character,  having  some  heavy  masses  of  a  greyish 
quartzite,  with  some  hard  silicious  slate,  intermingled  and 
entangled  with  the  gneiss,  giving  ample  evidence  of  stratification, 
although  much  contorted  and  broken. 

From  Manuel's  Brook,  the  high  land  to  the  westward  appears 
to  be  all  or  chiefly  of  this  formation,  till  within  a  short  distance  of 
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Holyrood  at  the  head  of  the  bay,  and  it  will  probably  be  found 
on  further  examination  to  extend  in  a  soutlierly  direction,  forming 
a  belt  of  greater  or  less  breadth,  through  the  heart  of  the  St.  John's 
peninsula  to  the  Renews  Butterpot^  where  it  would  appear  to 
terminate,  and  which,  according  to  Professor  Jukes,  is  of  syenite  and 
porphyry  wrapped  around  by  the  St.  John's  slates.*  Great  masses 
of  granite  or  syenite  are  intruded  through  these  rocks  at  yarious 
parts,  one  conspicuous  instance  of  which  occurs  at  Indian  Brook,  a 
little  westward  of  Kelligrews,  near  the  head  of  the  bay,  where  a 
beautiful  and  endurable  quality  of  building  stone  can  be  easily 
procured.  The  syenite  of  both  the  Holyrood  and  the  Eenews 
Butterpots  is  probably  also  intrusive. 

In  Placentia  Bay,  where  the  second  great  exhibition  of  gneiss 
occurs,  a  great  intrusion  of  granite  was  observed  to  run  through 
Sound  Island  on  its  western  side  from  end  to  end,  in  a  course  about 
N.N.E.  (true),  striking  the  mainland  opposite,  and  thence  on  to 
the  valley  of  Black  Eiver.  From  Black  River  to  the  westward 
the  coast  sections  and  mountains  are  of  gneiss,  showing  many 
intrusions  of  eruptive  rocks,  to  the  extreme  head  of  Piper's  Hole ; 
and  there  is  a  fine  display  of  the  formation  in  the  rapids  and  falls 
of  the  Piper's  Hole  river  for  about  2  miles  up  its  course,  at  which 
distance  the  gneiss  was  observed  to  terminate,  and  is  succeeded  by 
slate  and  quartzite,  supposed  to  be  about  the  base  of  the  succeed- 
ing series.  The  breadth  of  country  occupied  by  the  formation,  at 
this  part,  would  thus  be  on  an  average  about  7  miles,  where  it 
forms  a  range  of  lofty  and  precipitous  mountains  trending  in  the 
direction  of  Clode  Sound  in  Bonavista  Bay.  In  their  southern 
course  the  same  rocks  appear  to  run  along  the  Ragged  Islands  and 
the  western  shores  of  Merasheen  Island,  and  thence  beneath  the 
waters  of  Placentia  Bay. 

In  mineral  or  lithological  character  these  rocks  do  not  appear 
to  differ  in  amy  great  degree  from  those  of  the  Laurentian  series, 
described  in  my  Report  of  1864-65,  p.  5,  as  occurring  on  the 
great  northern  peninsula,  although  peculiarities  may  be  found 
to  exist,  when  placed  in  the  hands  of  a  chemist  or  mineralogist, 
which  I  have  been  unable  to  detect.  In  the  meantime,  therefore, 
I  would  beg  to  defer  entering  into  minute  mineral  description, 
until  an  opportunity  offers  of  submitting  the  specimens  collected 

^  *  See  Juke8*8  '  Geology  of  Newfoundland/  p.  64. 


REPORT  FOR  1868.  143 

to  chemical  analysis.  On  page  9  of  the  Eeport  already  referred 
to,  an  account  is  given  of  the  economic  minerals  known  to  exist  in 
rocks  of  Laurentian  age  in  Canada,  and  that  there  these  minerals 
or  metallic  substances  are  usually  found  in  connection  with  great 
masses  of  crystalline  limestone.  It  is  also  recorded  that,  with  the 
exception  of  some  small  indications  of  specular  iron  and  copper 
pyrites,  no  metallic  ores  had  been  seen  in  that  formation  on  the 
northern  peninsula.  Hitherto  the  only  evidence  I  have  had  of 
the  presence  of  the  part  of  the  system  to  which  the  crystalline 
limestones  belong,  in  Newfoundland,  has  been  in  the  valley  of  the 
Codroy  Eiver  and  on  the  southern  side  of  St.  George's  Bay ;  frag- 
ments of  white  crystalline  limestone,  spotted  with  graphite,  having 
been  frequently  seen  in  the  former,  while  at  the  latter  magnetic 
iron  was  found  with  labradorite.  The  remarks  applied  to  the 
rocks  of  the  northern  peninsula,  probably  apply  with  equal  force 
to  those  of  Conception  and  Placentia  Bays. 


2.  The  iNTEBifEDiATE  Ststem. 

Supposed  to  be  the  equivalent  of  the  Huronian  of  Canada. 

Early  in  the  year  1864,  when  on  a  visit  to  Topsail  in  Concep- 
tion Bay,  I  was  immediately  struck  by  the  abrupt  change  of  strati- 
graphical  character  which  presents  itself  on  leaving  the  cliffs  of  the 
mainland  and  approaching  the  sea  margin ;  and  it  occurred  to  me 
at  once  that  the  rocks  skirting  the  shore  and  forming  islands  in  the 
bay  were  of  a  different  age  to  those  of  the  mainland,  and  further 
that  the  former  rested  unconformably  on  the  latter.  The  rocks  of 
the  cliffs  6Lnd  mainland  generally  were  observed  to  be  all  more  or 
less  altered,  and  usually  greatly  tilted,  sometimes  quite  vertically, 
or  contorted  in  such  a  manner  as  to  present  a  variety  of  dips  in 
different  directions ;  whereas  the  formation  which  skirts  the  shore 
showed  but  little  disturbance,  except  where  brushed  up  against 
the  rocks  of  the  cliffs,  afterward  sloping  at  a  very  moderate  angle 
towards  the  sea.  These  first  impressions  have  now  been  fully  con- 
firmed by  the  investigations  of  last  summer,  the  newer  formation 
having  been  repeatedly  seen  in  Conception  and  Placentia  Bays 
reposing  on  the  upturned  edges  of  the  intermediate  series;  and 
further,  the  collection  of  fossils  made  during  the  season  at  various 

L  2 
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parts,  but  in  particular  at  Great  Bell  lale  in  Conception  Bay,  tendi 
to  prove  that  the  more  recent  of  the  two  sets  of  rocks  lies  at  the 
yerj  base  of  the  Lower  Silurian  system.  It  thus  became  obyious, 
that  to  whatever  group  or  system  already  recognised  the  older  of 
the  two  formations  might  be  regarded  as  equiyalent,  there  was  at 
all  events  a  vast  difference  in  age  between  them ;  and  I  have  all 
along  been  inclined  to  suspect  that  careful  investigation  would 
prove  the  lower  slates  and  sandstones  of  Bt  John's  to  belong  to  the 
horizon  of  the  Huronian  system  in  Canada.  Lithological  resem- 
blances alone  may  be  admitted  as  of  secondary  importance  in  com- 
paring rocks  situated  geographically  very  remotely  from  each 
other ;  but  no  one  could  fiGtil  to  observe  that  such  resemblances  did 
exist,  in  some  parts  of  the  formation,  in  a  very  high  degree,  and 
that  many  of  the  mineral  and  stratigraphical  peculiarities  which 
apply  to  the  Huronian  rocks  of  Canada  will  likewise  apply  to  those 
of  the  peninsula  of  Avalon.  Recently,  however,  a  great  step  in 
advance  has  been  made,  by  the  discovery  of  organic  remains 
within  these  older  rocks,  which,  until  last  summer,  were  supposed 
to  be  barren  of  such  contents.  The  Bev.  Mr.  Harvey  of  this  place 
had  the  good  fortune  to  find  the  first  well-defined  specimen  of 
these  organic  forms ;  and  they,  with  others  subsequently  obtained, 
will  doubtless  be  of  inestimable  service  in  finally  settling  the 
question  of  horizon.  I  have  long  had  some  obscure  forms  in  my 
possession,  collected  in  the  neighbourhood  of  St  John's,  which 
were  suspected  to  be  organisms  of  a  low  type,  but  which  I  could 
not  venture  to  pronounce  to  be  such  without  palseontological 
reference.  Since  Mr.  Harvey's  discovery  I  have  obtained  many 
more,  all  apparently  of  the  same  low  order  of  existence ;  some  of 
them  so  much  resembling  forms  described  by  Sir  Boderick 
Murchison,  Jukes,  Salter,  and  others,  as  peculiarly  Cambrian, 
that  there  seems  but  little  reason  to  doubt  that  the  rocks  of 
Avalon  are  the  representatives  of  that  system.* 

In  order  to  make  the  relation  and  succession  of  tbe  formations 
intelligible,  I  have  constructed  two  sections,  supposed  to  intersect 
the  country, — one  from  St.  John's,  at  the  entrance  to  the  harbour, 

*  The  formB  in  queetion  were  rapposed  to  resemble  tbe  Oldhanm  of  Bray  Head, 
but  were  pronounced  upon  examination  by  the  late  E.  Billings  to  be  undeterminable. 
He  doubted  their  organic  origin  altogether.  At  a  later  date,  howeyer,  fossils  of  a 
▼ery  low  type  were  found,  which  Mr.  Billings  describes  and  names  AapideUa  terra- 
novica  and  arenicoMet, 
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to  the  northern  side  of  Oreat  Bell  Isle  in  Conception  Bay;  the 
other  from  the  cliffs  at  Topsail  Head,  across  Bell  Isle,  and  on  to 
the  islands  of  Harbour  Grace. 

Beferring  to  Section  1,  the  order  of  superposition  in  the  lower 
formation  would  appear  to  be  as  follows,  in  the  ascending  order, 
the  base  being  at  Portugal  Cove  in  Conception  Bay ;  but  as  there 
are  memy  repetitions  of  the  same  strata,  and  a  large  portion  of  the 
country  is  concealed  by  superficial  deposits  of  gravel  and  boulders, 
the  statement  here  given  must  be  regarded  only  as  an  approximar 
tion  to  the  reality : — 

Feei. 
a,  Diorites,  quartzites,  and  jaspery  bands— some  of  the  latter  of 

a  reddish  colour  with  hard  greenish  slates.  At  Topsail 
there  is  probably  some  additional  lower  strata,  and  there 
is  one  very  remarkable  stratum  or  vein  of  vitreous  white 
quartz,  which  runs  parallel  with  the  stratification,  and 
exposes  a  thickness  of  from  10  to  12  feet,  but  may  be 
more,  the  unconformable  rocks  occupying  the  margin 

between  it  and  the  shore    • 1300 

h.  Slate  conglomerate  and  slate  without  pebbles,  the  matrix  of 
the  conglomerate  chiefly  of  a  dark  greenish  colour  and 
trappean  aspect,  enclosing  pebbles  of  quartz,  many  of 
which  are  white  and  some  grey,  syenite,  red  and  brown 
jaspers,  slate,  and  occasionally  drab-coloured  or  yellowish 
chert;  vertical  cleavage  sometimes  observable,  and  at 
times  cutting  indifferently  through  both  pebbles  and 
matrix,  whilst  at  other  times  the  pebbles  are  loosely  im- 
bedded and  break  out  whole  from  a  blow  of  the  hammer      1650 

c.  Green,  purple,  pinkish  or  red  slates  in  frequent  alternations ; 

the  texture  of  these  slates  is  generally  extremely  fine^ 
and  in  some  cases  they  approach  in  hardness  to  jasper  or 
chert  The  fracture  is  often  conchoidal,  and  the  im- 
perfect cleavage  parallel  with  the  bedding ;  but  in  many 
instances  the  rock  has  a  good  cleavage,  oblique  or  at  right 
angles  to  the  stratification,  and  is  well  adapted  for  roofing 
purposes.  The  exposed  surfaces  weather  for  the  most  part 
of  a  yellowish  white.  The  fossil  forms,  supposed  to  be  of 
the  genus  Oldhamia,  were  found  in  these  slates  towards 
the  top 8300 

d.  Dark  brown  or  blackish  slates  of  St.  John's,  with  ripple 

mark  very  distinctly  displayed  upon  some  surfaces,  and 
in  which  some  obscure  organic  remains  have  been  found 
resembling  the  fossils  found  in  c,  and  another  supposed 
to  be  the  shelly  casing  of  some  description  of  Annelid.* 


*  Ar§nicolUei. 
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Feet.. 

The  cleavage  of  this  slate  is  sometimes  very  regnlary 
oblique  or  at  right  angles  to  the  bedding,  but  in  parts  it 
also  cleaves  parallel  with  the  stratification.  Towards  the 
top  there  are  frequent  layers  of  hard,  fine-grained,  greenish 
sandstone  interstratified,  not  usually  over  6  or  7  inches  in 
thickness      2000 

Signal  IliU  Sandstone. 

e.  Greenish  or  grey  fine-grained  sandstone,  very  hard,  with 
concboidal  fracture ;  difficult  to  work,  but  used  to  a  large 
extent  as  a  building  stone,  in  beds  varying  from  1  to  3  feet 
thick 1300 

/.  Dark  red  sandstone,  hard  and  tough,  in  strong,  massive, 
irregular  beds,  from  2  to  3  feet  thick,  passing  into  a  fine 
conglomerate  at  the  top ;  the  whole  reticulated  with  veins 
of  white  quartz 1320 

g.  Bed  conglomerate,  the  pebbles  of  which  are  chiefly  white 
quartz,  but  with  occasional  pebbles  of  brown  or  red  jasper, 
syenite,  or  gneiss  and  slate.  The  pebbles  vary  in  size 
from  a  pea  to  a  6-lb.  cannon  ball      500 

Total 11,370 

By  far  the  greater  portion  of  the  whole  peninsula  of  Avalon  is 
occupied  by  the  members  of  this  great  system.  It  extends  from 
the  shores  facing  the  Atlantic  in  the  districts  of  St  John's  and 
Ferryland,  entirely  across  the  peninsula  at  its  northern  extremity, 
and  into  the  interior  farther  south  over  a  breadth  in  many  places 
of  10  or  12  miles,  the  general  dip  being  towards  the  sea.  The 
upper  parts  or  Signal  Hill  sandstones  of  Jukes  (e,  /,  ff  of  the 
section)  hold  the  coast  for  the  most  part  from  Torbay  to  Cape 
Broyle  and  Ferryland  Head ;  the  strata,  between  the  former  and 
latter  of  these  places,  showing  a  repetition  of  undulations  which  were 
long  since  described  in  detail  with  great  accuracy  by  Professor 
Jukes.*  The  slate  (o  of  section)  keeps  the  coast  exclusiyely  to  the 
southward  to  Cape  Bace,  and  round  to  the  westward  to  Trepassey. 
At  Cape  Pine,  and  on  the  western  side  of  Trepassey  Harbour,  the 
rocks  of  the  cliffs  are  of  a  more  massive  character,  and  are  probably 
the  equivalents  of  a  or  b  of  the  section,  and  at  the  former  place 
these  can  be  plainly  seen,  when  off  the  coast,  to  roll  over  in  an 
anticlinal  form,  and  the  dip  on  the  west  side  to  become  south- 
westerly.    The  axis  of  this  anticlinal  would  thus  run  from  Cape 

*  See  Jiikea*8 '  Geology  of  Newfoundland/  p.  62. 
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Pine  in  a  direction  aHittle  east  of  north  into  Conception  Bay, 
flanking  the  Laurentian  nucleus  of  the  peninsula  on  the  west  side, 
as  it  does  on  the  east  and  south. 

In  the  bed  of  tlie  brook  in  the  eastern  cove  of  Holyrood,  at 
the  head  of  Conception  Bay,  the  rock  is  slate  with  a  good  deal  of 
quartzite,  the  latter  often  of  a  yellowish  colour,  with  surfaces 
occasionally  pitted  over  by  rounded  water-worn  holes.     Westward 
of  the  brook  the  sharp  conical  hills  of  Holyrood  appear  to  be 
chiefly  porphyritic,  but  in  parts  show  a  stratified  structure.    When 
the  stratification  is  visible,  the  strike  appears  to  be  nearly  true 
north  and  south  and  the  attitude  vertical,  intersected  also  by 
cleavage  or  joints  nearly  or  quite  at  right  angles.    These  rocks 
were  supposed  to  be  the  equivalents  of  a  of  the  section,  but  may 
possibly  be  somewhat  lower.    At  Holyrood  South  Gut  the  rock  is 
chiefly  diorite  or  porphyry,  with  much  epidote  and  chlorite,  and 
some  occasional  bands  of  quartzite,  the  prevailing  colour  of  the 
whole  reddish  or  dark  brown,  which  are  succeeded  to  the  west- 
ward by  a  mass  of  slate,  seen  upon  the  road  for  the  greater  part 
of  the  way  to  Harbour  Main.     At  Holyrood  South  Gut,  where 
some   indications  of  copper  present  themselves,  an  attempt  at 
mining  has  been  going  on  for  some  time,  but  the  result  hitherto 
does  not  appear  to  have  been  successful.    Between  Salmon  Gove 
and  Cat's  Cove  a  mass  of  syenite  presents  itself,  which  was  supposed 
to  be  intrusive,  and  the  rocks  of  the  peninsulas  on  either  side  of 
Castries  Bay  are  much  altered,  mostly  assuming  the  character  of 
porphyry  or  amygdaloid.    At  Burke's  Point,  however,  in  Collier's 
Bay,  the  rock  is  evidently  a  conglomerate,  being  composed  of  a 
greenish  and  reddish  crystalline  matrix,  with  rounded  pebbles  of 
various  colours  from  1  to  5  inches  in  diameter  inlaid,  giving  the 
smooth  water-worn  surfaces  a  rude  resemblance  to  mosaic.     On 
fracture  the  rock  breaks  indifferently  through  pebbles  and  matrix. 
Approaching  towards  James's  Point,  the  rock  passes  into  an  amyg- 
daloid  containing  numerous  small  white  specks  or  crystals,  supposed 
to  be  of  feldspar.    The  cliffs  on  the  western  side  of  Collier's  Bay 
approaching  Turk's  Gut  are  also  either  of  amygdaloid  or  porphyry, 
the  general  colour  being  usually  green  but  spotted  with  red,  or  of 
a  greenish  grey  with  spots,  patches,  or  strings  of  white  calc«spar, 
epidote  likewise  being  diffused  somewhat  largely;  but  the  hills 
inland,  which  range  towards  Brigus,  are  chiefly  of  slate  with  bands 
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of  quartzite,  which,  striking  exactly  parallel  with  the  indentations 
of  the  coast,  dip  at  a  very  high  angle  to  the  north-west.  Among 
the  amygdaloids  and  porphyries  of  this  part  of  the  coast,  there  are 
frequent  indications  of  the  presence  of  copper  ore, — usually  in  the 
form  of  a  g^ey  sulphuret.  Mining  has  been  attempted  at  Turk's 
Gut  and  at  Cross  Gulch,  near  English  Cove ;  but  both  places  have 
long  since  been  abandoned. 

The  country  between  Holyrood  and  Collier's  Bay  would  thus 
appear  to  represent  the  basic  rocks  of  the  section,  in  no  case 
bringing  in  higher  measures  than  the  lower  parts  of  c,  but 
repeating  the  same  strata  either  by  undulation  or  dislocation 
several  times.  Between  Bull  Cove  in  Collier's  Bay  and  Brigus 
Harbour  the  lower  members  of  the  formation  were  seen,  consisting 
in  great  measure  of  quartzite  with  slate,  in  many  parts  thickly 
reticulated  by  white  quartz  veins,  dipping  in  a  north-westerly 
direction  from  65°  to  70° ;  and  these  are  overlaid  towards  Brigus 
Harbour  by  alternations  of  reddish  and  green  slates,  showing  a 
corresponding  dip.  At  Brigus  the  country  shows  a  set  of  sharp, 
bold,  precipitous,  parallel  ridges,  divided  by  narrow  valleys, 
running  generally  about  N.  42°  E.,  S.  42°  W.,  showing  escarpments 
to  the  south-east,  the  rocks  dipping  north-west  from  <  45°  to  50°. 
The  rock  of  these  ridges  is  chiefly  a  greenish  or  grey  clay  slate, 
frequently  somewhat  silicious,  enclosing  occasional  solid  bands 
of  grey  quartzite.  In  certain  parts  of  their  run  these  slates 
have  a  regular  and  perfectly  parallel  cleavage,  striking  N.  14°  E., 
S.  14°  W.,  and  quite  vertical,  in  which  cases  they  appear  to  be 
of  a  quality  well  adapted  for  roofing,  or  other  economic  purposes. 
Following  the  western  shores  of  Conception  Bay,  from  Brigus  to 
Carbonear,  the  whole  country  appears  to  consist  of  the  middle  or 
upper  members  of  this  formation,  division  e  occupying  the  greater 
amount  of  surface,  coming  up  in  a  succession  of  undulations  corre- 
spending  with  the  curiously  indented  features  of  the  coast,  but 
invariably  presenting  a  north-westerly  dip,  frequently  at  a  high 
angle.  The  high  land  between  the  North  and  the  South  Gut  at 
the  head  of  Bay-de-Grave  was  not  visited,  but  from  the  massive 
character  of  the  beds,  seen  from  the  road,  they  were  supposed  to 
belong  to  the  upper  members  of  the  section,  probably  e  and  /. 
The  coast  to  the  northward  of  Carbonear  I  as  yet  have  had  no 
opportunity  of  examining,   but  reference  to   Professor  Jukes's 
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'  Geology '  will  show  that  the  slaty  parts  of  the  formation  oooapy 
the  country  in  that  direction  as  far  as  Flamboro'  Head  and  Bay- 
de-Verde,  where  they  are  seen  to  pass  below  the  sandstones  and 
conglomerates  of  Signal  Hill.  This  latter  feature  I  observed 
myself  in  1864,  and  was  then  inclined  to  suspect  the  occurrence 
of  a  great  anticlinal  axis  ruDuing  about  the  centre  of  Conception 
Bay,  and  that  the  Signal  Hill  rocks  outside  of  Old  Perlican  were 
about  to  make  a  sharp  turn  to  form  a  synclinal  in  Trinity  Bay. 

On  crossing  the  country  from  Holyrood  to  Salmonier,  and 
thence  on  to  St.  Mary's  Harbour  on  the  east  side  of  the  bay  of 
that  name,  the  rocks  were  found  to  resemble  those  of  this  forma- 
tion at  one  or  other  of  its  diyisions,  the  slaty  parts  of  e  being 
most  largely  developed  south  of  Salmonier;  but  a  great  tract 
throughout  the  region  is  concealed  below  marshes,  barrens,  or 
woods.  The  same  remarks  apply  equally  to  the  country  between 
Salmonier  and  Colinet;  but  on  approaching  towards  the  latter 
place  a  change  of  formation  was  observed  which  will  be  described 
hereafter  as  forming  a  part  of  the  succeeding  series. 

Crossing  over  to  Placentia  Bay,  a  succession  of  the  lower 
members  of  the  formation  was  observed  in  Great  Placentia 
Harbour.  The  northern  side  of  the  north-east  arm  of  that  harbour 
consists  almost  altogether  of  porphyry,  with  epidote  largely  dis- 
seminated, and  intersected  by  cupriferous  quartz  veins;  but  at 
the  Seven  Islands  the  rock  is  a  greenish  or  dark  grey  slate  with 
bands  of  greenstone  or  diorite,  which  show  a  dip  to  the  south* 
eastward  of  about  60°.  On  the  north  side  of  the  same  arm,  towards 
the  head,  there  is  an  exposure  of  hard  red  slate,  with  some  bands  of 
quartzite ;  while  on  the  south  side,  and  nearly  opposite,  the  rock 
is  a  dark  green  slate,  both  dipping  nearly  in  the  same  direction, 
a  little  southward  of  east,  at  a  pretty  high  angle.  The  southern 
shore  of  the  north-east  arm  is  of  diorite,  with  small  calcareo- 
quartzose  veins,  which  occasionally  hold  galena,  together  with  a 
brown  or  yellowish-green  mineral,  supposed  to  be  blende.  At  the 
point  of  the  peninsula  between  the  north-east  and  south-east  arms, 
immediately  opposite  the  Town  Point,  the  rock  is  a  hard,  dark  red 
slate,  interstratified  with  beds  of  compact  reddish  and  dark  grey 
quartzite,  which  is  again  overlaid  by  green  silicious  slate.  There 
are  also  some  alternating  bands  of  red,  purple,  and  green  beds, 
upon  some  surfaces  of  the  latter  of  which  peculiar  markings  were 
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observed  in  high  relief,  which  possibly  may  be  of  organic  origin. 
The  dip  of  these  beds  is  S.  40°  K  <  30^  Between  the  point  of 
the  peninsula  and  McDonald's  Gove  alternating  masses  of  red 
qnartzite,  red  and  green  slates,  diorites,  and  some  beds  of  yellowish 
chert  occupy  the  northern  shore  of  the  south-eastern  arm ;  and 
these  are  succeeded  at  Dixon's  Hill,  Verron's  Island,  and 
McDonald's  Cove,  by  slate  conglomerate,  the  pebbles  of  which 
are  mostly  well  rounded,  consistiug  of  quartz,  chert,  a  few  blood- 
red  jaspars,  syenite  and  slate,  imbedded  in  a  coarse-grained 
crystalline  matrix.  On  the  western  side  of  Dixon's  Hill  this 
conglomerate  seems  to  pass  into  a  porphyry,  the  change  apparently 
being  occasioned  by  the  intrusion  of  greenstone,  which  may  be 
seen  running  across  the  strata  in  a  nearly  due  north  and  south 
course.  The  same  conglomerate  shows  itself  again  farther  west 
at  Cape  Verde.  These  rocks  are  evidently  the  representatives  of 
a  and  b  of  the  section.  Near  the  head  of  the  south-east  arm 
at  Salmon  Island,  and  at  the  falls  of  the  stream  which  empties 
itself  into  the  arm  at  its  head,  red  and  green  slates,  with  an 
occasional  strong  bed  of  conglomerate,  were  seen  to  dip  S.  87°  K 
<  23°,  which  answers  as  the  equivalent  of  c. 

Following  the  coast  of  Placentia  Bay,  south  of  Great  Placentia, 
by  what  is  termed  the  Bay-shore  Koad,  the  rocks  crossed  are  chiefly 
the  slates  of  e  until  approaching  the  Big  Barrachoix  Brook, 
where  some  red  and  green  strata,  for  the  most  part  of  hard 
compact  sandstone  with   slaty  divisions,  present  themselves  in 
considerable  disturbance.     These  resemble  the  upper  divisions  of 
the  formation  e  or  /.     At  Ship's  Cove  a   considerable  volume 
of  conglomerate,  which  represents  ^,  comes  up  associated  with 
red  and  greenish  strong  bedded- sandstone  and  some  slate.     Con- 
tinuing southward  from  Ship's  Cove,  the  same  or  similar  rocks  are 
crossed,  until  getting  towards  Gooseberry  Cove,  where  there  is  a 
u"^L   J  r""^"'  the  higher  elevations  being  spread  over  by 
a  bright  red  sUite,  spotted  and  patched  with  green,  which  was  at 
once  suspected  to  rest  unconformably  over  the  upturned  and  con- 
torted  measures  previously  seen,  and  to  belong  to  a  more  recent 


is  displayed  in  the  cliffs  by  repeated  intrusions  of  greenstone 
which  here,  in  manv  cases  at  Iaoq*  «*x         ^      ^      ,      foiociiBwue, 

and  the  lower  formal   aid  h  ^  l'.^'^*  ^'^  *^«  "PP«^ 

awons,  ana  it  frequently  happens  that  it  is 
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extremely  difficult  to  distinguish  the  one  from  the  other,  in  con- 
sequence of  the  resemblance  of  colour,  which  is  often  red  or  green 
in  both;  but  the  diflference  is  nevertheless  very  perceptible  on 
close  scrutiny,  both  in  mineral  constituents  smd  even  in  colour,  as 
well  as  in  general  character  and  attitude.  The  colour  of  the  upper 
rocks,  whether  red  or  green,  is  invariably  bright,  in  the  red  parts 
almost  approaching  vermilion,  while  in  the  lower  formation  the 
red  is  always  dark,  at  times  becoming  nearly  umber.  The  lower 
rocks  were  observed  in  all  cases  to  be  pitched  at  a  very  high  angle 
to  the  horizon,  the  prevailing  inclination  being  to  the  eastward, 
while  the  upper  formation,  except  where  disturbed  by  eruptive 
intrusions,  was  either  in  a  perfectly  horizontal  attitude,  or  only 
slightly  tilted,  chiefly  pointing  to  the  north-west  or  west.  The 
strata  of  the  lower  formation,  moreover,  were  peculiarly  remarked 
for  their  gmefroL  absence  of  limey  whereas  the  upper  formation  is 
nearly  all  more  or  less  calcareous,  especially  in  the  lower  members. 
Mica  also,  which  prevails  in  many  parts  of  the  upper  formation, 
seems  to  be  singularly  absent  in  the  lower. 

Travelling  southwards  the  conglomerates  and  sandstones  (g) 
were  observed  to  come  up  in  Angle's  Brook,  the  heights  on  either 
side  being  capped  by  the  red  slates  of  the  upper  formation ;  but 
the  latter  are  let  down  by  a  fault  in  Deadmen's  Cove,  where,  on 
the  south  side  of  the  disturbance,  a  set  of  red  and  purplish  slates 
with  yellow  calcareous  nodules  are  exhibited,  overlaid  by  a  red 
limestone  holding  obscure  organic  remains.  This  limestone  is 
overlaid  by  bright  red  and  green  shales  or  slates,  which,  being 
supposed  to  be  the  equivalents  of  the  variegated  slates  of  Jukes, 
will  be  further  described  hereafter. 

After  leaving  the  country  around  Distress,  where  the  red  lime* 
stones  with  their  associated  bright  red  shales  are  spread  over  a 
considerably  large  area,  and  proceeding  towards  Branch,  in 
St.  Mary's  Bay,  a  succession  of  barrens  and  marshes  was  crossed, 
where,  with  but  few  limited  exceptions,  no  rock  whatever  was 
exposed ;  and  the  few  exposures  that  do  occur  were  too  isolated 
to  warrant  any  certainty  of  their  age  and  position.  Between 
2  and  3  miles  from  Distress,  after  leaving  the  red  rocks,  fragments 
of  a  conglomerate  were  observed  occasionally  strewed  over  the 
surface,  which  at  the  time  was  supposed  to  resemble  the  slate 
conglomerate  of  Placentia,  and  the  Green  Hills  of  the  watershed 
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were  found  to  be  of  greenatone.  After  leaving  that  part  and 
descending  towards  the  valley  of  the  Branch  Biver,  no  rock  was 
observed  in  Mu,  till  within  about  2  miles  of  the  outlet  of  the 
Branch,  when  the  red  and  green  shales  reappeared,  and  are 
exhibited  in  cliffs  of  moderate  height  upon  the  banks  of  the  stream 
and  on  the  sea-shore.  These  shales  or  slates  contain  numerous 
fossils,  chiefly  of  the  genus  ParadoooideSy  and  appear  to  me  to 
be  without  doubt  the  equivalents  of  the  variegated  slates  of 
Jukes. 

What  the  age  of  the  central  greenstone  of  this  region,  or  of  the 
conglomerate  indistinctly  seen  on  the  west  side  of  the  watershed 
may  be,  it  is  in  the  meantime  impossible  to  say  with  certainty ; 
possibly  a  subordinate  anticlinal  may  affect  the  strata  running 
towards  Trinity  Bay,  and  bringing  up  one  or  more  of  the  members 
of  the  lower  formation ;  or  the  greenstone  may  be  a  great  intrusive 
mass  which,  stretching  from  near  Cape  St.  Mary  in  a  moderately 
straight  line  for  Chapel  Arm  in  Trinity  Bay,  would  form  the  hills 
and  highest  summits  of  the  watershed,  including  the  Platform 
Hills,  Castle  Bidge,  and  Sawyer's  Hills, — together  with  the  hills 
farther  north  in  the  same  direction. 

Being  unable,  from  circumstances  over  which  I  had  no  control, 
to  examine  the  coast  between  Great  Placentia  and  the  La  Manche 
mining  location,  I  proceeded  from  the  former  to  the  latter  place 
direct,  and  there  recommenced  the  survey.  At  La  Manche  a  set  of 
hard  green  and  occasionally  reddish  jaspery  slates,  with  slate  con- 
glomerate beds,  pi*esent  themselves,  supposed  to  be  the  equivalents 
of  I  and  c  showing  a  dip  to  the  westward,  which  are  succeeded 
by  a  set  of  hard  red  or  brown  altered  sandstones  at  the  south- 
eastern part  of  Little  Southern  Harbour,  probably  the  representa- 
tives of  6  or  /;  but  on  the  north-eastern  side  of  the  higher  hills 
over  the  location,  which  are  of  greenstone  or  porphyry,  a  set  of 
slates,  much  shrivelled  and  corrugated,  show  a  dip  about  east 
by  north  at  a  high  angle,  and  are  succeeded  on  the  higher 
elevations  towards  Bantom  Cove  in  Trinity  Bay  by  conglo- 
merates, which  so  strongly  resemble  the  rocks  of  ^,  that  there  is 
little  doubt  they  belong  to  that  horizon.  These  conglomerates  and 
associated  rocks  were  recognised  by  Professor  Jukes  farther  north 
towards  the  head  of  Bull  Arm,  in  Trinity  Bay,  there  dipping 
to  the  north-west  under  variegated   slates,  being  brought  into 
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that  position  by  an  andalatioD.*  At  Boardeaux  Head,  likewise, 
some  similar  strata  were  seen  dipping  about  S.S.W^  indicating  the 
existence  of  a  trough  between  that  point  and  Little  Southern 
Harbour.  Many  such  flexures  occur,  in  all  probability,  through- 
out the  whole  range  over  which  the  formation  extends,  and  it  will 
require  very  much  more  close  investigation  to  follow  out  all  these 
sinuosities  with  anything  like  minuteness  or  accuracy. 

The  rocks  exposed  on  the  western  side  of  the  granitic  and 
gneissoid  hills  on  the  Piper's  Hole  Biver  were  also  believed  to  be 
of  this  formation.  They  consist  of  a  set  of  corrugated  clay  slates 
at  the  base,  with  some  quartzite  interstratified,  succeeded  by  an 
altered  conglomerate,  which  seems  to  pass  often  into  porphyry, 
and  which,  from  its  low  inclination,  spreads  over  a  very  extensive 
area  in  the  direction  of  Prince  William  Lake  (of  Cormack)  or  the 
head-waters  of  Piper's  Hole  Biver. 

Although  lime  is  rarely  found  in  the  beds  of  this  series,  the 
veins  that  intersect  it  are  frequently  calcareous,  and  in  many 
parts  are  more  or  less  charged  with  galena  and  other  metalliferous 
substances.  Veins  of  sulphate  of  barytes  sure  also  frequent  in  some 
parts  of  its  distribution,  and  they  were  observed  generally  to  occur 
near  the  contact  of  the  higher  formation.  Many  instances  of  calca- 
reous veins  may  be  cited  as  occurring  at  Placentia  Harbour  and  on 
the  bay  shore,  south  from  that  place  and  between  it  and  Distress ; 
while  at  La  Manche  and  Bourdeaux  Head  the  veins  are  for  the 
most  part  all  more  or  less  calcareous.  The  lode  at  the  La  Manche 
lead  mine  is  chiefly  of  a  pale  pinkish  calc-spar,  often  in  the  form  of 
dogtooth  spar,  associated  with  transparent  white  or  amethystine 
quartz  crystals,  sulphate  of  bar3rtes,  and  other  minerals ;  while  at 
Bourdeaux  Head  the  strata  are  intersected  by  enormous  veins  of 
opaque  white  calc-spar,  in  coarse  rhomboidal  crystals.  At  the 
latter  place  a  vein  from  4  to  9  feet  wide  of  the  latter  descrip- 
tion intersects  the  point  from  one  shore  to  the  other,  bearing  in  a 
general  course  nearly  due  east  and  west.  Besides  the  vein  just 
mentioned,  there  are  several  others  on  Bourdeaux  Island,  and  also 
at  Come-by-Chance  Head  on  the  opposite  shore  of  the  bay  of 
similar  quality,  all  keeping  a  general  parallel  direction  to  each 
other. 

Numerous  dykes  of  greenstone  or  porphyry  also  intersect  the 

*  See  Jnkeiri  *  Geology,'  p.  90. 
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strata,  which  at  the  La  Manche  mine  were  observed  to  be  them- 
selves intersected  by  the  lead-bearing  vein ;  and  it  was  remarked 
that  the  ore  had  a  tendency  partially  to  cease,  or  to  disappear 
entirely  towards  the  points  of  intersection.  These  dykes  are 
not  altogether  regular  in  their  course,  or  always  parallel  to  each 
other,  but  the  prevailing  course  is  towards  north  and  south.  More 
particulars  regarding  the  La  Manche  mine  will  be  given  under  the 
head  of  economic  materials. 


8.  Lower  Silubiak  Bocks. 

On  Manuel's  Brook  a  very  coarse  conglomerate  may  be  seen, 
in  strong  and  moderately  regular  beds,  resting  directly  upon  the 
syenitic  gneiss  of  the  valley  above,  dipping  to  the  north  <  15°,  and 
forming  a  picturesque  fall  about  150  ycurds  below  the  bridge  on 
the  Bay  Boad.  Great  boulders  of  the  parent  rock,  many  2  or  3 
feet  in  diameter  and  more  or  less  angular,  are  imbedded  in  this 
conglomerate  at  the  immediate  junction ;  but  the  size  diminishes 
gradually  as  the  strata  accumulate,  the  average  size  of  the  largest 
being  rarely  greater  than  a  man's  head,  and  mostly  rounded. 
The  matrix  of  this  conglomerate  is  chiefly  a  coarse  sand  composed 
of  rounded  grains  of  white  quartz  and  reddish  feldspar,  cemented 
together  in  a  greenish  paste.  Many  of  the  rounded  pebbles  or 
smaller  boulders  imbedded  are  of  a  semi-translucent  bluish  quartz, 
or  of  jaspery  character  of  a  greenish  tinge.  About  400  yards 
below  the  bridge  the  conglomerate  is  overlaid  conformably  by  a 
set  of  dark  brown  or  blackish  shales,  with  a  very  fine  lamination 
coinciding  with  the  bedding,  which,  with  some  hard  calcareous 
beds  interstratified,  hold  the  banks  of  the  brook  until  within  a 
short  distance  of  its  exit  into  the  bay.  At  Topsail  Head  a  grey 
compact  limestone  in  strong  solid  beds  from  1  to  2  feet  thick, 
showing  a  vertical  thickness  of  about  100  feet,  together  with  some 
shales  interstratified,  butts  up  against  the  vertical  strata  of  the  cliffs 
above,  and  presents  a  dip  of  from  30°  to  40""  towards  the  sea-shore. 
The  limestone  is  overlaid  by  dark  brown  finely-laminated  shales 
which  skirt  the  shores  of  the  bay  in  front,  and  in  their  northern 
strike  run  under  the  surface  of  the  water,  within  half  a  mile  of 
Topsail  Head.  A  fault  is  perceptible  at  the  contact  of  the  lime- 
stone with  the  older  strata,  running  about  N.N.E.  and  S.S.W., 
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which  may  account  for  the  non-appearance  of  the  conglomerate  of 
Manuel's  Brook  at  that  part,  a  segment  of  the  outcrop  having 
seemingly  been  cut  off  by  that  dislocation,  and  being  upthrown  on 
the  eastern  side,  has  long  since  been  denuded  and  disappeared. 

Following  the  terminal  outcrop  round  the  shores  of  Conception 
Bay,  shales,  corresponding  with  those  seen  on  Manuel's  Brook,  are 
occasionally  exhibited  on  the  sides  of  the  road  and  on  the  sea- 
coast,  always  presenting  a  gentle  dip  towards  the  northward.  The 
tract,  however,  between  the  sea-coast  and  the  hills  at  this  part, 
being  thickly  covered  by  drift  material  of  coarse  gravel  and 
sand,  and  the  surface  strewn  over  by  gigantic  boulders,  the  strati- 
fication is  in  a  great  measure  concealed.  After  leaving  Topsail, 
no  solid  beds  of  limestone  were  observed  until  getting  round  the 
extreme  head  of  the  bay  beyond  Holyrood ;  but  the  extremities  of 
the  peninsulas  outside  of  Harbour  Main  exhibit  some  very  cal- 
careous strata,  dipping  at  an  angle  rarely  exceeding  10°  towards 
the  north  or  east.  Some  of  the  limestone  at  this  part  is  in  beds  of 
less  than  a  foot  thick,  of  a  dark  grey  colour,  with  obscure  organic 
remains,  exactly  resembling,  except  in  regard  to  thickness,  the 
limestone  of  Topsail ;  while  there  are  other  beds  of  apparently 
higher  strata,  of  a  red  colour,  much  more  massive,  sometimes 
upwards  of  2  feet  thick.  The  thin  grey  limestones  are  interstra- 
tified  with  some  grey  or  greenish  calcareous  shales,  which,  near  the 
junction  with  the  older  formation,  are  in  a  good  deal  of  confusion, 
apparently  being  thus  affected  by  an  intrusion  of  trap.  The  red 
limestone  alternates  with  some  hard  solid  beds  of  reddish  calca- 
reous sandstone  of  fine  grain,  and  bright  red  shales,  at  the  summit 
of  which  are  some  reddish,  hard,  calcareous,  nodular  beds,  the 
nodules  being  more  calcareous  than  the  matrix,  and  which,  assum- 
ing a  yellowish  colour,  give  the  exposed  surfaces  a  spotted  appear- 
ance resembling  a  conglomerate.  The  junction  of  the  two  forma- 
tions at  this  part  is  rather  obscure,  but  the  position  is  nevertheless 
pretty  well  marked  by  a  depression  on  the  land,  or  small  dingle, 
which  runs  straight  across  the  point,  the  altered  rocks  on  the  west 
side  rising  in  abrupt  hillocks  of  corrugated  strata,  while  on  the 
east  side  the  surface  is  strewn  over  by  large  angular  blocks  of  grey 
limestone.  Proceeding  northwards,  these  rocks,  which  usually 
present  more  or  less  of  a  bright  red  appearance,  may  be  seen  to 
occupy  the  extreme  points  of  Bacon  Cove  and  Collier's  Bay,  and  at 
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Brigus  South  Head  there  is  a  fine  expofiure,  where  the  unconform- 
able relation  of  the  upper  with  the  lower  formation  is  manifested 
in  the  most  unmistakable  manner.  The  upper  rockn  occupy  the 
coast  from  Brigus  South  Head  in  a  southerly  direction  for  a 
distance  of  about  three-quarters  of  a  mile,  with  a  breadth  averaging 
from  10  to  15  chains,  inside  of  which  there  runs  a  deep  narrow 
depression,  with  a  small  pond  *  and  some  marshy  ground  running 
exactly  parallel  with  the  shore.  This  depression  marks  the 
junction,  and  in  it,  at  several  places,  the  exact  contact  is  risible ; 
and  the  limestones  and  red  shales  may  be  seen  butting  against  the 
corrugated  edges  of  the  older  formation,  and  dipping  in  the  oppo- 
site direction.  From  this  depression  an  escarpment  arises  facing 
nearly  due  west  to  the  height  of  about  60  feet,  consisting  of  grey 
or  greenish  beds  of  limestone,  with  bright  red  and  sometimes 
greenish  slates  or  shales,  which  at  the  outcrop  dip  due  east  <  63^ 
But  this  high  rate  of  inclination  decreases  towards  the  sea.  These 
rocks  are  intersected  by  a  cleavage  independent  of  the  bedding, 
which  is  particularly  displayed  in  the  red  slates,  running  exactly 
at  right  angles  to  the  dip  and  inclining  to  the  north  60^.  The 
greater  part  of  the  surface  between  the  terminal  escarpment  and 
the  sea-shore  is  taken  up  by  the  bright  red  slates,  but  the  cliffs 
of  the  coast  itself  are  of  alternating  beds  of  green  and  red  strata,  in 
which  the  former  colour  prevails,  with  some  thick,  hard,  arena- 
ceous bands  interstratified. 

Following  the  strike  of  the  formation  to  the  northward,  the 
same  rocks  were  seen  to  touch  upon  the  extreme  outward  point 
of  the  northern  head  of  Brigus ;  and  it  was  supposed  tbey  might 
also  touch  upon  the  outer  points  between  Bay-de-6rave  and 
Spaniard's  Bay ;  thence  running  below  the  waters  of  Conception 
Bay,  they  are  no  more  seen  on  the  mainland. 

The  evidences  above  described  seem  clearly  to  indicate  that  a 
trough  of  the  newer  formation  rests  on  the  crown  of  an  anticlinal 
arch  of  the  older  series  in  Conception  Bay,  the  base  of  the  former, 
at  some  parts  at  leasts  coming  in  direct  contact  with  gneiss  of 
Laurentian  age. 

A  section  of  the  measures  from  Topsail  Head  across  Great  Bell 
Isle,  in  the  direction  of  Harbour  Grace  Island,  would  therefore 
probably  be  nearly  as  follows.' 

*  Bed  Book  Pond. 


REPORT  FOR  1868.  157 

Section  No.  2. 

Feet. 

P,  c.  Ck>arse  conglomerate  of  Manuel's  Brook      60 

„     Black  and  bromi  shales  of  ditto,  with  calcareous  beds      ..       250 

P,  I,  Topsail  limestone,  containing  fossils,  mostly  very  obscure, 
amongst  which  SaliereUa^  Crania  Labradorica^  and 
fragments  of  a  trilobite,  have  been  recognised  by  Mr.  E. 
Billings — ^all  emphatically  pronounced  by  him  to  be  of 
Potsdam  age      100 

P,  8,  Brown,  black,  red,  and  green  slate  or  shale,  with  beds  of 
limestone.  With  the  exception  of  the  former  quality, 
these  rocks  are  concealed  below  the  water  on  the  line  of 
section,  but  the  supposed  equivalents  are  exposed  on  the 
western  side  of  the  bay,  and  other  localities,  and  are  pro- 
bably the  same  as  the  variegated  slates  of  Jukes.  The 
Paradoxides  beds  at  Branch,  in  St.  Mary's  Bay,  are 
supposed  to  be  about  the  horizon  of  the  upper  part       ..       858 

P,  k,  Kelly's  Island  sandstones  and  shales,  given  below  in  detail      720 

P,  X,  Little  Bell  Isle  strata,  with  beds  of  sandstone  and  shale, 
and  some  calcareous  bands  at  the  base ;  but  strata  con- 
cealed between  that  island  and  Great  Bell  Isle  for  about 
2i  miles,  with  a  dip  supposed  to  average  about  7^       ..     1426 

P,  y.  Blackish  very  micaceous  shales,  with  beds  of  micaceous, 
pale  and  dark  grey  or  brown  sandstone,  with  numerous 
fossils,  among  which  Cruziana  semiplicata  and  other 
species  are  in  great  abundance,  together  with  one  or 
more  species  of  Lingvla^  &c.  These  beds  extend  from 
the  south  shore  of  Bell  Isle,  at  Lance  Gove,  towards  the 
centre  of  the  island 396 

P,  z.  A  mass  of  greyish,  granular,  white-weathering  sandstone, 
forms  the  upper  stratum  of  Great  Bell  Isle,  crowded 
with  comminuted  organic  remains,  chiefly  of  a  species  of 
Lingtda      80 

Total,  about 3880 

A  detailed  measured  section  of  Kelly's  Island  (P,  h  of  section), 
from  south  to  north,  on  the  eastern  end,  consists  of  the  following 
strata: — 

Abcekdiko  Ordeb. 

1.  Clay  cliff  concealing  the  strata,  probably  shales,  say 

2.  Black  or  dark  grey  shale     

3.  Pale  greenish,  fine-grained  sandstone,  in  four  strong  beds^ 

divided  by  partings  of  greenish  argillaceous  shale 

4.  Dark  grey  or  brownish  argillaceous  shale,  with  thin  beda 

of  grey  sandstone  from  1  to  6  inches  thick 


Feet 

In. 

100 

0 

2 

0 

25 

0 

30 

0 

M 
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W&tL   In. 

6.  Beds  of  pale  greenish  grey  Bandstone  from  1  to  2  feet  thlcky 

diTided  by  dark  grey  or  brownish  aigillaceonfl  ihalea  ••       20    0 

6.  Similar  shale  with  thin-bedded  sandstone ••       10    0 

7.  Similar  beds  of  sandstone  and  shale  in  about  equal  parts  • .       20    0 

8.  Solid  beds  of  greenish-grey,  fine-grained  sandstone  in  layers 

of  from  3  to  10  feet  thick,  divided  by  very  thin  partings 

of  dark  grey  argillaceous  shale       50    0 

9.  Dark  grey  argillaceous  shale  with  thin  beds  of  grey  sand- 

stone    12    0 

10.  A  bed  of  greenish-grey  sandstone       16 

11.  Dark  grey  or  blackish  argillaceous  shale 0    6 

12.  A  bed  of  grey  sandstone      16 

13.  Black  argillaceous   shale,  enclosing   some  hard  argillo- 

arenaceous  bands,  one  upwards  of  a  foot  thick             ••  4  0 

14.  A  mass  of  sandstone  in  irregular  hiyers 10  0 

15.  Black  argillaceous  shale       10  0 

16.  A  mass  of  hard  grey  sandstone  weathering  yellowish, 

with  oonchoidal  fracture,  Inoken  up  at  the  outcrop  in 
irregular  si)lintery  fragments 7    0 

17.  Dark  grey  or  brownish  argillaceous  shale 10 

18.  A  solid  bed  of  pale  green  sandstone,  containing  small  scales 

of  silvery  mica ..      ..      ••      •         5    0 

19.  Grey  argillaceous  shale,  with  thin  hard  bands  of  sandstone        1    0 

20.  An  uneven  irregular  bed  of  pale  green  sandstone,  with 

small  scales  of  silvery  mica ••      ••      ..         10 

21.  Black  or  dark  brown  shale 6    0 

22.  Dark  grey  or  brownish  shale,  with  beds  of  ferruginous 

brown  or  dark  grey  sandstone  from  1  to  6  inches  thick, 
weathers  of  a  rusty  brown  colour 10    0 

23.  Blackish  shale,  enclosing  some  thin  irregular  bands  of 

grey  sandstone,  generally  from  1  to  3  inches  in  thick- 
ness ;  but  some  beds  a  foot  thick  at  parts  irregularly  ..       43    0 

24.  Thin-bodded  grey  sandstones,  slightly  calcareous,  in  beds 

from  4  an  inch  to  6  inches  thick,  interstratified  with 
black  or  bluish  argillo-arenaoeons  shale ;  small  scales  of 
silvery  mica,  abundantly  sprinkled  on  the  surface  of  the 
sandstones »«       17    0 

25.  Greenish-grey  sandstones,  with  a  large  amount  of  silvery 

mica  in  small  scales ;  beds  from  6  inches  to  1  foot  thick, 
divided  by  blackish  argillaceous  shale  in  bands  from 
1  to  2  feet  thick       9    0 

26.  Maa^ve  beds  of  greenish-grey  sandstone,  from  2  to  3  feet 

thick.  Upper  beds  duracterised  by  rudely  circular- 
flattened  concretions  of  same  quality  as  the  bed.  These 
beds  show  a  jointed  structure,  and  the  joints  are 
frequently  lined  with  calc  spar.  The  rock  also  is 
sli^tly  calcareous  and  contains  alveiy  mica       ....      33    0 
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Feei.    In. 

27.  Grey  arenaceous  and  aigiUaoeous  shale,  with  a  few  hard 

irregular  layers,  varying  from  1  to  6  inches  thick        ..       12    0 

28.  Grey  arenaceous  shale,  with  some  compact,  hard,  blackish 

beds  of  very  fine-grained  sandstone,  from  6  to  18  inches 

thick 49    0 

29.  Grey  arenaceous  shale,  with  a  band  at  the  summit  of  dark 

bluish-grey  sandstone  of  very  fine  grain,  and  with  small 

specks  of  silvery  mica      17    0 

30.  Black  or  dark  grey  argillaceous  shale ;  portions  very  mica- 

ceous;  fine  small  scales  of  silvery  mica 17    0 

31.  Dark  grey  or  blackish  shale,  with  a  few  bluish-coloured^ 

hard,  close-grained  bands,  from  1  to  6  inches  thick, 
interstratified ;  with  a  remarkable  bed  at  the  summit 
from  2  to  3  feet  thick,  which  is  made  up  of  a  set  of 
irregular  concretionary  masses,  usually  of  a  flattened 
oval  shape,  which  lie  rudely  parallel  to  the  strata  above 
and  below,  but  are  themselves  bent  and  oontortedi  the 
interstices  between  filled  up  with  black  shale       ..      ..       13    0 

32.  Black  or  dark  grey  shale     ..      ..      ••      ••         10 

33.  Irregular  beds  of  fine-grained  greyish  sandstone       ..      ..         2    0 

34.  Grey  shale,  with  thin,  hard,  fine-grained  silicious  beds 

interstratified  from  2  to  6  inches  thick;  strata  very 
ferruginous,  and  mostly  weathering  of  a  rusty  brown 
colour        58    0 

35.  A  stout  band  of  grey  sandstone 10 

36.  Dark  grey  shale,  with  thin  hard  bands  from  1  to  2  inches 

thick      20    0 

37.  Grey  sandstone 2    0 

38.  Alternations  of  grey  argillaceous  shale,  with  thin  layers  of 

sandstone  from  |  an  inch  to  1  inch  thick      18 

39.  Grey  sandstone ••      ••         2    0 

40.  Brown  ferruginous  sliale,  with  some  very  thin  hard  beds 

interstratified 8    0 

41.  A  strong  bed  of  grey  sandstone 16 

42.  Thin-bedded,  flaggy,  greyish  sandstones,  interstratified  in 

about  equal  amount  with  grey  argillaceous  shale  ••      ..       80    0 

43.  A  strong  solid  band  of  grey  sandstone       ••         3    0 

44.  Alternations  of  greyish  shales  and  sandstones   • 20    0 

45.  Massive  beds  of  grey  sandstone 16    0 

46.  Ditto,  ditto 10    0 

Total 712    8* 


*  Since  those  strata  were  measured,  they  have  been  found  near  the  middle  part 
of  the  section  to  be  very  fossiliferoiis,  one  of  the  most  characteriBtic  of  which  fossils  ii 
a  very  small  LingtUaf  L,  BUlmgsonia  (Whiteaves). 

M  2 
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The  strata  of  P,  y  and  P,  sf,  from  the  shore  near  Lance  Gove, 

Great  Bell  Isle. 

Ascending. 

Feet. 

1.  BlAck  or  dark  brown  shales,  with  thin  beds  of  sandstone  from 

2  to  6  inches  thick,  of  a  grey  colour  on  fractnre,  mica  being 
thickly  disseminated  in  both  shales  and  sandstones,  and 
especially  at  the  division  of  the  harder  members        ..      ..         20 

2.  Thin  bands  of  sandstone  like  the  preceding,  weathering  a 

rusty  brown  colour,  and  divided  by  layers  of  black  shale  ..  6 

3.  A  hard  strong  bed  of  grey  sandstone,  with  conchoidal  fracture, 

irregularly  bedded, — average  thickness  about      ••      ..      ..  4 

4.  Alternations  of  black  shale  and  sandstone  towards  the  top  of 

the  vertical  cliff      60 

6.  A  heavy  mass  of  strata,  mostly  sandstone,  forms  the  crest  of 

the  cliff 10 

6.  Alternations  of  very  micaceous  grey  sandstone  and  shale,  the 

former  mostly  thin  bedded,  varying  from  1  to  6  or  8  inches, 
with  Cruziana  in  great  profusion  on  many  surfaces.  Nodular 
concretions  holding  Z«fi^t«2ee  among  the  shales 100 

7.  The  upper  strata  are  a  good  deal  concealed,  but  beds  of  sand- 

stone occasionally  crop  out  on  the  bed  and  banks  of  a  small 
brook  near  the  line  of  section,  some  of  which  is  of  a  pale 
yellowish  colour,  in  some  cases  nearly  a  foot  thick    ..    say      19G 

8.  The  upper  stratum  is  also  in  great  part  concealed,  but  large 

angular-jointed  fragments  of  it  are  abundant  on  the  surface 
all  along  the  summit  level,  which  are  clearly  in  place,  or 
only  slightly  removed.  Some  of  these  beds  appear  to  be 
from  1  to  2  feet  thick,  are  rather  coarsely  granular,  of  a 
greyish  or  greenish  colour  on  fracture,  and  contain  crowds 
of  organic  remains,  chiefly  a  species  of  Lingula  ..      ..    say        80 

Total 476 

The  unconformable  red  rocks  come  against  the  porphyry  of 
the  clifis  a  little  south  from  English  Cove,  on  the  west  side  of 
Collier's  Bay,  and  keep  the  coast  towards  the  head  of  the  bay, 
dipping  west  <  26°,  which  would  appear  to  show  here  a  fold  of 
the  newer  formation.  Its  spread  over  the  country  inland  was 
not  ascertained,  as  it  is  in  great  measure  concealed  under  woods, 
but  it  probably  forms  a  small  narrow  patch  or  trough  between  the 
ooast  and  the  high  hills  to  the  south-west> — pointing  in  its  longer 
axis  towards  the  head  of  St  Mary's  Bay. 

Passing  southwards  into  St.  Mary's  Bay,  the  formation  was 
again  recognised  on  the  banks  of  the  Colinet  and  Bocky  Eivers. 
The  latter  river  pours  its  waters  into  a  long  narrow  arm  of  the  sea, 
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over  a  fine  cascade  of  40  or  50  feet,  above  which,  after  passing 
several  smaller  falls  and  rapids  for  a  short  distance  up  its  course, 
the  stream  becomes  smooth  and  deep,  and  continues  so  for  many 
miles,  bearing  upwards  in  the  direction  of  Trinity  Bay.  At  the 
lower  fall  there  is  a  disturbance  observable  in  the  cliffs,  and  there 
is  difficulty  in  consequence  in .  determining  whether  the  rocks  at 
that  part  belong  to  the  upper  or  the  lower  series ;  but  in  the  salt- 
water arm  below,  the  resemblances  of  the"  beds  are  so  strikingly 
similar  to  the  Kelly's  Island  group  (P,  A),  that  little  or  no  doubt 
can  be  entertained  of  their  identity.  At  the  head  of  the  great 
fall,  just  above  the  bridge,  the  rock  is  composed  of  hard  massive 
beds  of  a  greenish  or  grey  sandstone,  some  of  which  are  upwards 
of  3  feet  thick,  with  divisions  of  a  reddish  shale,  which  dip 
S.  72"*  E.  <  26^  These  are  overlaid  by  thin  alternations  of  sand- 
stone and  arenaceous  shale  of  not  more  than  an  inch  in  thickness 
up  to  the  edge  of  the  cascade,  which  is  an  enormous  bed  of  sand- 
stone from  4  to  5  feet  thick.  Numerous  veins  of  white  quartz  run 
in  the  strike  of  these  beds,  and  they  are  intersected  by  a  vertical 
cleavage  at  right  angles  to  the  dip.  Ascending  the  valley  of  the 
river,  the  rock,  where  exposed,  was  found  usually  to  be  a  grey  or 
greenish  slate  in  nearly  a  horizontal  attitude,  till  about  2  miles 
up  the  course  of  the  river,  where  a  set  of  beds  of  grey  fine-grained 
sandstones  occur  about  12  feet  thick  altogether,  which  dip  about 
N.  50°  W.  at  a  very  low  angle.  Above  this  sandstone  the  only 
rock  that  was  seen  from  3  to  4  miles  farther  north  was  some 
horizontal  slate  or  shale. 

In  the  salt-water  arm  below  the  fall,  the  strata  consist  of  red 
and  green  shales,  with  beds  of  grey  or  greenish  sandstones,  vary- 
ing in  thickness  from  2  inches  to  a  foot,  or  18  inches,  and  one 
remarkable  bed  of  black  shale,  about  half-way  between  the  falls 
and  the  outer  end  of  the  arm,  contains  a  set  of  concentric  con- 
cretions of  sandstone,  of  precisely  the  same  description  as  the  bed 
noticed  in  the  Kelly's  Island  section.  At  the  outer  end  of  this 
arm  the  rock  is  a  red  shale  with  beds  of  calcareous  sandstone. 
These  rocks  show  a  succession  of  gentle  undulations,  on  the  banks 
of  the  arm,  and  the  red  shales  outside  slope  at  a  low  angle  to  the 
westward.  At  the  mouth  of  the  Colinet  River,  which  falls  into 
Colinet  Bay,  about  half  a  mile  east  from  the  Hocky  River  Arm, 
there  are  a  few  exposures  on  low  clifis,  not  often  exceeding  5  or 
6  feet  high,  of  greenish  shale  dipping  south  <  5^ 
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Following  the  western  coast  of  St  Mary's  Bay,  southwards 
from  Colinet,  we  find  at  John's  Pond,  near  the  entrance  to  North 
Harbour,  a  set  of  greenish  shales  corresponding  with  those  at 
Colinet,  in  which  some  obscure  organic  forms  occur,  the  shales 
intersected  by  small  veins  of  pure  white  calc  spar;  and  farther 
south,  at  Gape  Dog,  on  the  east  side  of  the  cove  of  that  name,  the 
rock  is  a  soft  red  and  green  shale,  holding  Paradoxides^  and 
having  associated  thin  bands  of  a  greenish-grey  or  red  limestone 
interstratified.  Large  angular  boulders  of  red  fossiliferous  lime- 
stone are  strewn  along  the  beach  also  at  Cape  Dog,  derived 
doubtless  from  more  massive  beds  of  that  rock  outside  in  the 
bay.  At  this  place  the  shales  dip  to  the  south-east,  but  towards 
the  extreme  point  of  Cape  Dog  they  become  much  twisted  and 
dislocated  by  an  intrusion  of  amygdaloidal  trap,  rendering  the 
normal  dip  difiScult  of  detection.  On  the  west  side  of  Cape  Dog 
Harbour  the  rock  is  a  dark  blue  or  blackish  shale  or  slate,  with 
smooth  glossy  surfaces,^ which  shows  a  dip  to  the  north-west ;  but 
here  again  there  is  much  disturbance  from  the  intrusion  of  trap 
dykes  of  vesicular  character,  the  vesicles  filled  with  white  calc 
spar;  one  of  the  dykes  is  cut  by  a  vein  of  calc  spar  holding 
minute  specks  of  copper  ore. 

The  state  of  the  weather  whilst  I  was  at  Branch  prevented 
the  examination  being  continued  along  the  coast  between  that 
place  and  Cape  Dog;  but  I  am  inclined  to  suppose,  from  such 
information  as  I  could  obtain,  that  it  is  chiefly  or  altogether  over- 
laid by  members  of  the  upper  formation.  The  cliffs  of  the  sea- 
shore at  Branch,  and  on  the  banks  of  the  river,  varying  in  vertical 
height  from  30  to  50  or  60  feet,  are  composed  of  variegated  red, 
green,  and  purple  soft  slates  or  shales,  which  at  the  top  pass 
nearly  altogether  into  red  slates,  the  general  dip  of  which  is 
N.  75°  W.  <  7°.  These  shales  are  intersected  by  a  cleavage 
parallel  with  the  strike  of  the  bedding,  N.  15°  E.,  S.  15°  W.,  which, 
cutting  the  strata  obliquely,  underlies  in  the  same  direction 
<  65°.  Another  less  regular  cleavage  intersects  both  the  bedding 
and  the  oblique  cleavage  at  right  angles,  dividing  the  rock  into 
splintery  fragments,  so  remarkably  fragile  that  there  is  difficulty 
in  procuring  a  specimen  of  any  required  size  or  shape.  These 
shales  are  filled  with  the  fossil  Paradoxides  Bennetii;  but  it  is 
nearly  impossible  to  break  out  an  entire  specimen,  in  consequence 
of  the  manner  the  rock  is  cut  up  by  the  above-mentioned  cleavages. 
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The  fossils  are  usually  more  or  less  distorted;  lying  irregularly 
quite  parallel  with  the  bedding,  and  chiefly  in  the  green  and 
purple  parts,  but  sometimes  in  the  red,  in  which  case  it  was 
observed  that  the  spot  surrounding  the  fossil  had  invariably  the 
green  tinge.  The  shales  here  were  observed  to  be  traversed  by 
a  set  of  parallel  trap  dykes,  running  N.  63°  W.,  S,  53°  E.,  one 
of  the  largest  of  which  was  found  to  be  10  feet  wide.  Both  dykes 
and  strata  appear  subsequently  to  have  been  broken  by  small 
faults,  rarely  exceeding  20  or  30  feet,  throwing  the  whole  upwards 
towards  the  north-east.  The  strata  are  slightly  altered  at  the 
contact,  becoming  harder,  but  very  brittle,  and  often  of  a  brownish 
colour.  No  solid  beds  of  limestone  were  seen  anywhere  near 
Branch,  but  large  angular  blocks  are  abundantly  strewed  over 
the  beach,  only  to  be  seen  at  low  tides.  These  consist  of  a  red 
limestone  with  fossils,  among  which  the  obscure  form  of  a  shell 
resembling  a  LingtUa  was  found  at  one  place  near  Beckford's 
Point,  on  the  north  side  of  the  roadstead.  At  Branch  Head  there 
is  some  black  shale  containing  spherical-shaped  concretions,  some- 
times as  large  as  an  18-lb.  cannon  ball,  but  often  of  much  smaller 
size.  Kound  the  head  the  red  strata  again  come  out  in  the  coves, 
dykes  of  greenstone  forming  the  principal  projections,  imtil  getting 
to  the  south  side  of  Gull  Cove,  when  strata  resembling  those  of 
Branch  Head  are  reintroduced,  holding  similar  concretions  and 
nodules,  and  containing  some  solid  beds  of  a  black  colour  and 
very  fine  texture,  said  to  be  used  as  hone-stones. 

A  small  trough  of  what  was  supposed  to  be  the  Kelly's  Island 
portion  of  the  formation  was  likewise  seen  on  Holyrood  Pond 
on  the  east  side  of  St  Mary's  Bay.  The  lower  beds  consist  of 
green  shales  with  hard,  green,  compact  sandstone  of  from  1  to 
10  inches  thick,  dipping  S.  70°  E.  <  15°,  advancing  on  which  dip 
to  the  northward  the  strata  accumulate  in  alternating  beds  of 
shale  and  sandstone,  some  of  the  latter  upwards  of  3  feet  in  thick- 
ness and  terminating  in  a  cliff  of  sandstone  in  strong  layers, 
divided  by  red  and  greenish  shale.  Beyond  this  cliff,  the  measures 
are  turned  up  in  a  synclinal  form,  and  dip  N.  80°  W.  <  40°,  the 
lower  strata  coming  up  in  succession  to  the  northward;  and  it 
seems  probable  that  this  dip  continues  up  to  or  beyond  the  head 
of  the  pond  to  a  spot  called  the  Bed  Ground  which  may  be  supposed 
to  represent  lower  measures  correspondingwith  the  variegated  slates. 


164  GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND, 

Another  basin  or  trough  of  the  lower  portions  of  the  upper 
formation  spreads  over  a  considerable  area  of  the  peninsula  on  the 
eastern  shores  of  Placentia  Bay,  the  connection  of  which  with  the 
older  series  has  already  been  described.  The  lowest  members 
observed  here  were  some  red  and  green  strata,  holding  numerous 
yellow-weathering  calcareous  nodules,  with  briglit  red  and  green 
slates.  These  are  overlaid  by  a  mass  of  limestone,  in  which  the 
red  colour  still  prevails,  cresting  the  higher  elevations  inside  the 
sea-cliflTs  near  Distress  Cove.  The  limestone  is  in  very  massive 
beds,  sometimes  upwards  of  3  feet  thick,  and  is  in  some  parts  very 
silicious.  Obscure  fossil^  all  fragmentary,  abound  in  these  lime- 
stones, although  it  is  doubtful  if  any  have  been  procured  suffi- 
ciently well  defined  for  identification.  The  total  thickness  of  the 
limestone  at  Distress  is  probably  between  150  and  200  feet;  it 
dips  down  at  a  gentle  angle  to  the  eastward  at  its  outcrop  near 
the  sea,  but  reappears  again  about  2  miles  inland  with  an  opposite 
dip,  indicating  a  narrow  trough,  the  interval  being  filled  up  by 
red  and  green  slates.  A  dyke  of  greenstone,  about  3  yards  wide, 
was  observed  to  cut  through  the  formation,  following  the  course 
of  the  Distress  River,  the  bearing  of  which  is  N.  80°  W.  The 
overlying  red  slate  or  shale  is  displayed  over  a  much  greater 
extent  of  country  than  the  limestone,  the  latter  generally  being 
concealed  below  a  great  accumulation  of  broken  debris  of  the 
superior  rock,  which  from  its  fissile  nature  is  easily  broken  and 
distributed.  The  slates  were  seen  to  cap  the  higher  country  north 
of  Distress  as  far  as  the  valley  of  Angle's  Brook,  where  the  older 
formation  comes  through,  and  again  from  the  north  side  of  Angle's 
Brook  as  far  as  Gooseberry  Cove,  generally  in  nearly  a  horizontal 
position,  or  dipping  at  a  very  low  angle  in  various  directions,  but 
chiefly  to  the  north-west.  Near  Patrick's  Cove  on  a  high  eleva- 
tion the  dip  is  W.N.W.  <  12°.  At  this  part  the  colour  of  the 
rock  is  chiefly  a  bright  red,  spotted  or  patched  with  green,  and  is 
of  harder  quality  than  usual,  splitting  into  thin  and  regular  slaty 
slabs  of  less  than  an  eighth  of  an  inch  thick,  in  the  direction  of 
the  cleavage,  which  runs  nearly  at  right  angles  to  the  stratification 
N.  10°  E.,  S.  10°  W.,  underlying  westerly  58°. 

The  formation  was  again  recognised  at  Come-by-Chance  Inlet, 
where  it  comes  against  the  older  series,  between  1  and  2  miles 
north  of  Come-by-Chance  Head ;  but  here  the  immediate  junction 
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is  intercepted  by  an  intrusion  of  trap  disturbing  both  formations, 
and  the  upper  rocks  are  tilted  all  the  way  up  the  inlet  at  a  very 
liigh  angle,  averaging  <  62°  and  pointing  more  or  less  to  south- 
east. The  lowest  beds  consist  chiefly  of  grey  or  greenish  impure 
limestone  from  4  inches  to  a  foot  thick,  alternating  with  green 
shale,  very  much  corrugated  towards  the  outcrop,  and  intersected 
by  veins  of  white  or  pinkish  calc  spar.  In  consequence  of  the 
frequent  interposition  of  trap  at  this  part  occasioning  great  con- 
fusion, the  exact  superposition  of  the  strata  is  very  difficult  to 
unravel ;  but  the  next  beds,  apparently  ascending,  are  a  set  of  very 
red  and  partially  green  nodular  limestones,  in  beds  from  3  to  6 
inches  thick,  the  nodules  varying  from  1  to  6  inches  in  diameter, 
associated  with  bright  red  shales.  Following  the  coast  northwards 
of  the  nodular  limestone,  after  passing  an  interval  chiefly  occupied 
by  eruptive  greenstone,  with  some  hard  altered  sandstone  (which 
may  be  of  the  older  formation),  showing  a  northerly  dip,  a  cliff  of 
nodular  limestone  of  red  and  green  colour  is  met  with  dipping 
S.  50°  E.  <  62°,  on  the  surfaces  of  which  many  organic  remains 
are  distributed,  usually  however  very  obscure.*  The  latter  beds 
strike  along  the  shore  to  the  northward,  outcropping  occasionally 
on  the  western  bank  of  the  river,  striking  towards  the  eastern 
slopes  of  Powder-horn  Hill.  The  variegated  rocks  of  Come-by- 
Chance  Inlet  are  also  exposed  less  perfectly  here  and  there  on  the 
east  side,  with  an  opposite  dip ;  but  at  one  place,  about  half  a  mile 
above  the  bar,  a  cliff  of  a  loose  conglomerate  protrudes  through 
the  otherwise  flat  left  bank,  the  age  of  which  is  very  uncertain. 
The  shores  of  Trinity  Bay  I  was  unable  to  examine ;  but  according 
to  Professor  Jukes  t  the  variegated  slates  may  be  seen  at  the  head 
of  Bay  of  Bulls'  Arm,  resting  on  the  Signal  Hill  sandstones. 
Whether  the  formation  extends  unbroken  across  the  isthmus,  or 
is  interrupted  by  other  rocks  constituting  the  high  dividing  ridge, 
was  not  ascertained.  Another  trough  of  the  same  formation,  in 
which  the  variegated  slates  make  a  very  conspicuous  figure,  is  ably 
described  by  Professor  Jukes,  as  extending  from  Heart's  Desire  to 
Tickle  Harbour,  at  the  extreme  head  of  Trinity  Bay.f 

Ked  and  grey  limestones  with  obscure  fossils  were  seen  for  the 
last  time  proceeding  westerly  on  the  east  side  of  North  Harbour, 

*  Archcocyathus  ?  in  great  abundance.        f  See  Jukes's  '  Geology,'  p.  90. 

%  Ibid.,  p.  73. 
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in  a  mass  about  20  feet  thick,  underlaid  and  overlaid  by  thin 
greenish  bands  of  impure  limestone  and  green  shale  dipping  north- 
west at  a  high  angle.     On  the  west  side  of  the  harbour  the  rocks 
are  much  disturbed,  and  the  cliffs  exhibit  numerous  intrusions 
and  dislocations.    The  strata  west  of  the  western  head  of  North 
Harbour  chiefly  consist  of  pale  yellowish  steatitic  or  talcoid  slate, 
in  some  parts  passing  into  impure  serpentine,  which  on  the  east 
side  of  the  exposure  were  found  to  dip  N.  60*^  W.  <  62°.    These 
slates  everywhere  present  a  shrivelled  or  corrugated  surface,  are 
soft  and  greasy  to  the  touch,  and  are  generally  more  or  less 
spangled  over  by  minute  green  spots  of  a  mineral  supposed  to  be 
chrome.     White  quartz  veins  run  in  all  directions  through  these 
slates,  but  prevail  in  the  direction  of  the  strike  of  the  bedding. 
In  some  of  these  veins  some  small  specks  of  yellow  copper  pyrites 
were  detected.    Iron  pyrites,  mostly  in  minute  cubes,  is  abundant 
both  in  the  beds  and  in  the  veins.     Portions  of  these  slates  seem 
capable  of  being  utilised  as  hone-stones,  and  will  probably  be  found 
a  good  material  for  setting  the  finer  sorts  of  edged  tools.    Advanc- 
ing across  the  measures  on  Sound  Island  westerly,  the  dip  continues 
nearly  in  the  same  direction,  but  the  rate  somewhat  increases, 
becoming  nearly  vertical,  until  finally,  at  Maggotty  Cove,  at  the 
north  extreme  of  the  island,  it  butts  up  against  a  mass  of  granite, 
and  is  no  more  seen.     It  would  require  much  more  extensive  and 
careful  investigation  than  my  time  or  means  could  afford  to  bestow 
upon  one  locality,  to  work  out  all  the  complicated  details  of 
stratification  at  this  part  with  such  accuracy  as  to  determine  the 
exact  horizon  to  which  the  Sound  Island  slates  may  be  attributed ; 
yet,  taking  their  position  with  regard  to  the  limestone  as  a  guide, 
together  with  the  mineral  and  lithological  characters  presented, 
it  seems  probable  that  they  may  prove  to  be  of  the  age  of  the 
Quebec  group,  in  one  or  other  of  its  subdivisions,  and  it  may  be 
remarked  that  a  parallel  instance  of  dislocation  was  described  in 
last  year's  Report  upon  the  Cape  St  John  peninsula,  where  the 
recks  of  that  group  were  found  to  be  cut  off  by  an  intrusive  mass 
of  syenite  succeeded  by  gneiss. 

The  sketch  here  given  of  the  stratigraphical  arrangement  was 
deemed  necessary,  not  only  on  account  of  the  geological  interest 
involved,  but  also  to  illustrate  the  distribution  and  position  of 
formations  which  may  be  found  hereafter  to  be  sources  of  great 
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mineral  importance.  The  resemblance  the  formation  I  have  for 
the  present  designated  the  Intermediate  System  of  Avalon,  bears 
generally  to  the  description  given  of  the  gold-bearing  rocks  of 
Nova  Scotia,  is  too  striking  and  marked  to  be  overlooked,  and  the 
inference  is  that  on  further  inquiry  it  will  prove  to  be  of  the  same 
horizon.  So  far  as  I  know,  as  yet,  the  age  of  the  Nova  Scotia 
gold-bearing  rocks  has  never  been  satisfactorily  determined; 
although  it  has  for  some  time  past  been  treated  of  as  Lower 
Silurian.  Here,  on  the  other  hand,  I  think  I  have  made  it  plain 
that  the  Lower  Silurian  rocks  are  unconformably  related  to  the 
rocks  supposed  to  be  the  equivalents  of  those  of  Nova  Scotia,  and 
should  future  investigation  discover  similar  relations  on  that  part 
of  the  continent,  the  age  of  the  auriferous  rocks  will  be  finally 
determined.  Beds  holding  Paradoosides  are  known  to  repose  upon 
an  older  series,  supposed  to  be  Cambrian,  near  St.  John,  New 
Brunswick,  and  it  seems  to  me  highly  probable  that  the  extension 
of  the  latter  into  the  neighbouring  provinces  will  prove  to  be  the 
great  gold-bearing  series  of  Nova  Scotia. 

I  have  already  in  my  possession  a  considerable  collection  of 
quartz  from  veins  at  different  localities,  which  as  soon  as  an 
opportunity  offers  I  intend  placing  in  the  hands  of  Dr.  Sterry 
Hunt  for  analysis ;  and  being  desirous  of  proving  as  many  samples 
as  possible  of  such  veins,  I  imagine  it  would  be  prudent  to  extend 
the  collection  early  in  the  spring. 


Economic  Materials. 
Gdd. 

I  have  already  stated  thair  there  is  reason  to  presume  that  the 
rocks  so  largely  distributed  over  the  peninsula  of  Avalon  are  likely 
to  prove  to  be  the  equivalents  of  the  auriferous  strata  of  Nova 
Scotia,  and  that  in  order  to  prove  the  presence  or  otherwise  of 
the  precious  metal,  I  have  done  my  utmost  to  procure  specimens 
from  as  many  quartz  veins  as  possible,  to  be  submitted  to  chemical 
analysis.  It  frequently  occurs  that  the  metal  is  disseminated 
through  the  rock  in  such  exceedingly  minute  particles  as  to  be 
quite  invisible  even  with  the  aid  of  a  powerful  lens,  and  instances 
have  been  kno\yii  of  quartz  of  that  description  giving  a  yield  of 
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an  ounce  of  gold  to  a  ton  of  rock.  While  examining  the  coast 
of  Conception  Bay  a  small  specimen  of  quartz,  with  minute  specks 
of  what  appeared  to  be  gold,  was  shown  me  by  Mr.  Fitzgerald,  who 
was  engaged  in  sinking  a  shaft  in  a  copper  lode  near  Holyrood, 
and  I  was  informed  by  the  same  person  that  some  quartz  from  the 
same  locality,  which  had  been  sent  to  New  York  to  be  assayed, 
had  been  represented  to  have  given  a  yield  equal  to  nearly  2  ounces 
to  the  ton.  These  statements  must  of  course  be  taken  guardedly, 
but  are  nevertheless  worthy  of  attention,  and  should  act  as  an 
incentive  to  further  inquiry. 

While  discussing  the  distribution  of  gold,  it  ought  to  be  dis- 
tinctly understood  that  it  does  not  follow  as  a  matter  of  course 
that  the  metal  should  only  be  found  in  any  one  particular  forma- 
tion ;  but  that  the  condition  rather  than  the  affe  of  the  rocks 
should  be  the  guide  to  be  followed.  These  conditions  obtain  in  a 
high  degree  both  in  Nova  Scotia  and  in  this  island ;  here,  in  the 
peninsula  of  Avuldn,  most  especially  in  the  intermediate  rocks ; 
while  the  Lower  Silurian  strata  are  comparatively  unaltered  or 
undisturbed. 

Sir  Eoderick  Murchison  says  in  his  last  edition  of  'Siluria' 
(page  448): — "Let  us  first  reflect  upon  the  general  fact  that, 
whilst  all  the  stratified  formations  are  composed  either  of  crystalline 
or  PalfiBOZoic  rocks,  or  of  secondary  or  tertiary  deixwits,  gold  has 
never  been  found  in  any  appreciable  quantity  in  either  of  the  two 
last-mentioned  classes  of  strata,  when  they  are  in  their  natural  state, 
i.  e.  when  they  have  not  been  penetrated  by  igneous  rocks,  or 
metamorphosed  and  impregnated  with  mineral  veins.  The  vast 
areas,  therefore,  which  are  covered  by  all  such  younger  unaltered 
formations  are  excluded  from  the  general  auriferous  area,  and  every 
one  who  lives  in  tracts,  the  subsoil  of  which  consists  of  such 
unaltered  rocks,  may  at  once  le  assured  that  he  can  never  find 
gold  in  them." 

Now,  although  the  Lower  Silurian  portions  displayed  in  this 
part  of  Newfoundland  are,  as  already  mentioned,  comparatively 
undisturbed  (for  example,  as  in  the  Bell  Isle  group  of  islands),  they 
are  displayed  at  other  parts  of  the  province  under  very  dififerent 
circumstances,  and  will  in  all  probability  be  found  in  some  parts  of 
their  distribution  to  be  auriferous  as  well  as  the  inferior  formations. 
Indeed,  traces  of  gold  have  already  been  found  in  quartz  veins 
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cutting  Silurian  rocks,  as  I  took  care  to  show  in  a  pamphlet  I 
published  in  London  nearly  two  years  ago,  in  the  *  Journal  of  the 
Society  of  Arts/  The  curious  combination  of  metalliferous  sub- 
stances in  that  part  of  the  Lower  Silurian  system  known  as  the 
Quebec  group,  and  the  mineral  condition  that  that  part  of  the 
formation  usually  assumes  in  this  island,  seems  to  indicate  the 
possibility  that  gold  will  hereafter  be  enumerated  amongst  its  metal- 
liferous products.  Among  my  collection  of  quartz,  I  have  some 
from  veins  near  the  serpentines  of  the  Cape  St  John  peninsula, 
which  may,  when  analysed,  throw  some  light  upon  the  subject. 
There  are  numerous  strong  well-defined  quartz  veins  in  the 
immediate  neighbourhood  of  Tilt  Cove,  already  so  celebrated  for 
its  vast  deposits  of  copper  and  magnetic  iron.  A  thorough  inves- 
tigation would  in  all  probability  be  found  in  some  parts  to  add  the 
presence  of  the  precious  metals  to  the  long  list  of  other  interesting 
minerals  of  the  vicinity,  known  at  the  present  time. 


Copper. 

The  ores  of  copper  are  of  frequent  occurrence,  often  in  the  form 
of  grey  sulphurets,  in  the  veins  or  dislocations  of  the  intermediate 
series.  Many  small  openings  have  been  made  at  various  parts  of 
the  formation  from  time  to  time,  with  the  view  of  mining,  where 
such  indications  present  themselves;  but  I  am  not  aware  of  a 
single  instance  where  the  enterprise  has  proved  remunerative. 
These  experiments,  however,  have  only  been  conducted  on  the 
very  smallest  scale,  and  it  may  be  that  were  a  more  vigorous  and 
skilful  system  followed,  in  some  cases  the  ore  might  be  worked 
with  profit.  I  have  already  shown  that  the  rocks  have  many  of 
the  characteristics  of  the  Huronian  system  in  Canada,  in  which 
the  well-known  Bruce  and  Wellington  mines  of  Lake  Huron  are 
situated,  and  which,  in  consequence  of  the  frequency  of  its  cupri- 
ferous veins,  has  been  termed  the  lower  copper-bearing  series  of 
Canada.  It  seems  therefore  highly  probable  that,  by  judicious 
selection  of  localities,  and  energetic  application  of  skilled  labour, 
copper  may  be  mined  in  some  parts  of  the  region  with  advantage. 
As  I  have  often  remarked  before,  however,  I  still  incline  to  the 
belief  that  the  great  copper  deposits  will  be  chiefly  found  in  rocks 
of  the  age  of  the  Quebec  group,  and  especially  in  close  association 
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with  the  serpentines.  It  will  be  gathered  from  the  preceding 
pages  that,  according  to  my  present  yiews,  the  formations  in  the 
south-east  end  of  the  island,  are  all  lower  in  geological  horizon 
than  the  rocks  of  the  Quebec  group,  unless  we  except  a  limited 
portion  in  Flacentia  Bay,  of  which  Sound  Island  is  a  part,  as  of  that 
age;  and  I  have  further  shown  that  the  lower  or  intermediate 
series  being  repeated  to  the  westward,  and  lying  on  the  whole 
moderately  flat,  probably  extends  to  a  great  distance  in  that  direc- 
tion from  Piper's  Hole  Biver.  These  views  are  in  some  measure 
corroborated  by  the  observations  made  many  years  ago  by  the 
enterprising  traveller,  W.  E.  Cormack,  who,  in  describing  the 
mineral  character  of  the  country,  nearly  due  north  from  Bay 
D'Espoir,  and  near  the  very  centre  of  iJie  island,  says : — "  The 
mineralogical  appearances  here  were  altogether  so  singular  that  I 
resolved  to  stop  a  day  or  two  to  examine  them.  All  the  highest 
parts  of  the  ridge  were  formed  of  this  metallic  rock,  and  were 
extremely  sterile.  The  other  rocks  were  noble  serpentine,  varying 
in  colour  from  black,  green  to  yellow,  and  from  translucent  to  semi- 
transparent,  in  strata  nearly  a  yard  wide,  steatite  or  soapstone^ 
verde  antique,  diaUage,  and  the  other  magnesian  rocks.  Sterile 
red  earthy  patches,  entirely  destitute  of  vegetation,  were  here  and 
there  on  and  adjacent  to  the  ridge,  and  in  these  lay  heaps  of  loose 
fragments  of  asbestos,  rock- wood,  rock-cork,  rock-leather,  rock-horn, 
and  stones  light  in  the  hand,  resembling  burnt  clay,  cum  muUis 
aliia  ;  the  whole  having  the  appearance  of  heaps  of  rubbish  from  a 
pottery,  but  evidently  detached  from  adjoining  strata  and  veins." 

Here  then  are  all  the  conditions  of  the  Lauzon  division  of  the 
Quebec  group,  the  acknowledged  great  metalliferous  zone  of  North 
America,  and  probably  its  nearest  outcrop  going  from  east  to  west, 
or  it  would  hardly  have  escaped  the  eye  of  such  a  vigilant  inquirer 
as  Mr.  Cormack.  It  would  be  highly  desirable  that  the  survey 
should  be  extended  through  this  region,  by  the  way  of  the  Bay 
lyEspoir,  thence  across  the  island  to  the  Bay  of  Exploits,  by  which 
means,  in  addition  to  what  has  already  been  ascertained,  a  good 
general  knowledge  of  the  character  of  the  whole  island  will  be 
accomplished. 

The  following  are  some  of  the  instances  of  the  presence  of 
copper  ore  in  Conception  Bay : — At  Holyrood  South  Gut  a  disloca- 
tion or  fault  runs  S.  35°  W.,  N.  35°  E.,  intersecting  porphyry  and 
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qnartzite  with  much  epidote  and  chlorite,  nearly  along  the  course 
of  the  brook,  in  which  the  grey  sulphuret  of  copper  was  found 
disseminated,  and  the  rock  stained  with  green  carbonate  of  copper. 
There  did  not  appear  to  me  to  be  any  well-defined  vein  filling  up 
this  dislocation,  although  masses  of  quartz  are  contained  in  it; 
and  a  specimen  was  shown  me  by  Mr.  Fitzgerald  which  was 
moderately  well  sprinkled  over  by  the  yellow  sulphuret  of  copper. 
A  shaft  had  been  sunk  upon  this  dislocation,  and  a  party  was 
employed  at  the  time  of  my  visit  in  continuing  the  excavation ; 
but  the  prospects  of  the  mine  did  not  appear  to  me  very  en- 
couraging, and  I  have  not  learnt  that  there  has  been  any  improve- 
ment since. 

At  Crow's  Gulch,  near  English  Cove,  on  the  west  side  of 
Collier's  Bay,  an  indication  something  resembling  the  last  men- 
tioned was  visited,  which  had  several  years  ago  been  partially 
opened  but  abandoned.  The  dislocation  in  this  case  intersects  the 
porphyry  of  the  coast,  running  N.  6T  W.,  S.  67°  E.  Some 
beautifal  specimens  of  grey  and  variegated  copper  ore  were 
observed  in  the  crack ;  but  here,  as  in  the  former  place,  there  did 
not  appear  to  be  any  well-defined  vein. 

Another  place  where  the  presence  of  copper  ore  had  induced 
an  attempt  at  mining  is  at  Turk's  Gut,  also  upon  the  west  shore 
of  Collier's  Bay.  Here  the  lode  is  tolerably  well  defined,  cutting 
amygdaloid  in  a  course  S.  45°  E.,  N.  45^  W.  The  amygdaloid 
here  is  intersected  by  numerous  veins  of  calc  spar,  which  are  often 
thickly  speckled  with  copper,  chiefly  of  the  grey  or  variegated  ores. 
A  drift  had  been  driven  upon  the  main  vein  or  lode  at  a  height 
of  113  feet  above  the  sea-level,  for  about  30  yards,  and  a  shaft 
sunk  about  20  fathoms  deep,  but  the  results  do  not  appear  to  have 
been  satisfactory. 

On  the  north  side  of  the  north-east  arm  of  Flacentia  Bay,  a 
vein  of  white  quartz  from  4  to  5  feet  wide  displays  the  grey 
sulphuret  in  considerable  profusion  sprinkled  irregularly  through 
the  mass ;  and  the  cracks  in  the  rock  on  either  side  are  occasion- 
ally stained  with  green  carbonate.  The  vein  cuts  through  por- 
phyry running  N.  60*^  W.,  S.  60°  E.,  underlying  north-easterly, 
and  is  traceable  for  about  a  quarter  of  a  mile  on  that  course  fix>m 
the  shore.  This  vein  had  at  one  time  been  drifted  on  for  some  70 
or  80  feet  at  one  place,  and  a  shaft  sunk  upon  it  for  14  or  15  feet 
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at  another ;  but  being  without  profitable  results  was  abandoned. 
Although  abandoned,  the  little  excavation  hitherto  made  can 
hardly  be  said  to  have  proved  the  vein ;  and  it  is  not  improbable 
that  in  some  parts  of  its  course,  especially  where  intersecting 
veins,  of  which  there  are  several,  come  in  contact,  a  profitable 
amount  of  ore  might  be  brought  to  the  surface. 

There  are  several  places  in  both  Plaoentia  and  St  Mary's  Bays, 
where  the  ores  of  copper  are  displayed  in  the  intersecting  veins ; 
but  although  such  indications  are  numerous  and  the  ore  of  a  rich 
quality,  it  does  not  usually  appear  to  be  persistent,  but  rather 
to  occur  in  isolated  masses,  rarely  in  such  abundance  as  to  justify 
the  large  outlay  requisite  for  the  development  of  a  mine.  The 
presence  of  the  ore,  however,  is  so  general  in  the  veins  of  the 
intermediate  system  as  to  constitute  a  characteristic ;  and  it  may 
happen,  as  was  said  before,  that  when  the  country  becomes  better 
known  and  opened  up,  mines  may  spring  into  existence  of  as  much 
importance  as  the  Bruce  and  Wellington  in  the  sister  province. 

Lead. 

It  has  already  been  remarked  that  calcareous  veins  are  of 
frequent  occurrence  throughout  the  distribution  of  the  interme- 
diate system,  and  that  many  of  these  are  charged  with  galena, 
together  with  other  ores.  The  most  notable  instance  of  this  sort 
is  the  La  Manche  mine  in  Placentia  Bay,  but  there  are  many 
others  at  various  localities  in  Placentia,  St.  Mary's,  and  Conception 
Bays  where  the  indications  are  such  as  to  warrant  a  fair  trial. 

A  short  account  of  the  La  Manche  mine  was  given  in  my 
Report  for  1866.  During  the  past  season  more  particulars  regard- 
ing that  locality  have  been  ascertained,  which  will  be  illustrated 
upon  the  plan  I  am  now  constructing.  The  statistics  of  the  miue 
are  nearly  as  follows : — 

The  works  were  first  commenced  in  1857  by  Messrs.  Eipley 
and  Co.,  under  whose  name  and  title  the  mine  was  carried  on  for 
the  first  few  years  of  its  existence,  when  it  passed  into  other  hands, 
who  assumed  the  title  of  the  Placentia  Bay  Lead  Company ;  and 
finally  it  was  once  more  transferred  in  1863  to  a  third  company, 
termed  the  La  Manche  Mining  Company. 

The  combined  operations  of  the  three  several  companies  have 
produced  the  results  here  given,  nearly  up  to  the  present  time. 
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Length  of  adit  level,  commencing  at  the  sea-shore^  a  little  over 
high- water  mark,  1555  feet.  Six  main  shafts  have  been  sunk 
upon  this  adity  and  a  considerable  amount  of  stopeing  has  been 
done  between 

No.  1  Bbaft  called  Cooper's        75  feet  to  water-level. 

No.  2          „          Taylor's        110  „              „ 

No.  3         „          McGonachie's       95  „             „          by 

66  „  below  „ 

No.  4         „          Kelly's 114  „             „ 

No.  5          „          Cohu's 120  „             „ 

No.  6          „          Hunt's 110  „             „ 

According  to  a  calculation  made  upon  the  spot,  somewhere 
about  537  cubic  fatlioms  had  been  excavated  by  Messrs.  Bipley 
and  Co.,  yielding  1800  tons  of  ore,  or  at  the  average  rate  of 
nearly  3  '4  tous  to  the  cubic  fathom.  The  Flacentia  Bay  Company 
excavated  about  379  fathoms,  which  produced  450  tons  of  ore,  or 
at  an  average  of  1*18  per  fathom;  while  the  present  company, 
between  January  and  June  in  1867,  seem  only  to  have  made  an 
average  of  1580  lb&  to  the  cubic  fathom,  or  not  greatly  exceeding 
half  a  ton.  The  total  amount  raised  seems  to  be  altogether  about 
2350  tons  of  ore,  but  the  works  have  been  lately  carried  on  very 
languidly,  and  only  to  the  extent  of  a  sufficiency  to  pay  working 
expenses.  About  25  tons  of  ore  have  been  taken  from  trial  pits 
outside  the  works,  in  addition  to  the  above.  At  the  time  of  my 
visit,  there  were  only  25  men  employed  about  the  works.  In 
making  the  above  calculation  the  vein  was  taken  all  over  at  3  feet 
wide,  which  is  about  the  average,  but  it  frequently  is  much  thicker, 
aud  occasionally  is  upwards  of  7  feet  The  course  of  the  lode,  as 
traced  along  the  surface  from  the  shore,  is : — 

1st.   N.  54'' E.  23*00  chains. 

2nd.  N.  65®  E.  21  *  50     „      to  the  brook  which  it  crosses. 

3rd.   Ditto        10 '00      „ 

4th.  N.82*'E.  20-00 

The  six  principal  shafts  are  sunk  upon  the  first  bearing,  where 
the  vein  maintains,  on  the  whole,  a  tolerably  straight  coursa  The 
vein  is  interaected  by  a  cross  course  near  the  fourth  shaft,  running 
N.  19  E.,  where  the  ore  was  found  in  considerable  abundance. 
iSome  rich  bunches  of  ore  were  likewise  found  in  pockets,  where 
the  vein  shows  itself  on  the  right  bank  of  the  stream  in  the  second 
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bearing ;  and  on  the  third  bearing  several  trial  shafts  were  sank, 
from  each  of  which  more  or  less  ore  was  abstracted,  the  general 
character  of  the  vein  being  but  little  changed,  except  in  the  fact 
that  it  decreased  in  width  and  was  never  over  2  feet  in  thickness. 
From  the  end  of  the  third  bearing  the  vein  is  concealed  by  marshy 
and  boshy  ground,  but  I  found  by  coeteening  at  the  end  of  the 
fourth  a  calcareous  vein,  which  was  supposed  to  represent  the  lode, 
of  only  6  inches  in  thickness.  Whether  the  vein  widens  again  in 
its  course  to  the  eastward,  or  whether  it  wedges  out  altogether 
near  this  part,  can  only  be  proved  by  close  inspection  of  the 
ground  and  a  system  of  costeening  at  intervals  along  the  surface 
in  the  direction  of  its  course,  which,  judging  from  the  tendency 
apparent  in  all  the  courses  so  Ceut  as  traced,  would  be  nearly  due 
east. 

Although  no  great  metalliferous  indications  were  observed  in 
the  calcareous  veins  which  intersect  the  strata  at  Isle  Bourdeaux 
and  Come-by-Chance  Head,  it  is  not  improbable  that  some  of 
these,  upon  closer  inspection  and  trial,  might  prove  of  importance, 
as  the  conditions  are  similar  to  those  of  La  Manche,  and  the  rocks 
are  of  the  same  formation  although  higher  in  superposition.  I 
was  informed  that  some  calcareous  veins  were  known  to  intersect 
Long  Island,  near  Harbour  Buffet,  which  contain  galena,  but  these 
I  had  no  opportunity  of  examining. 

On  the  eastern  shore  of  St.  Mary's  Bay  several  indications  of 
the  presence  of  lead  were  seen,  sometimes  associated  with  specks 
of  copper,  iron  pyrites,  and  blende.  One  of  these  is  situated  about 
a  mile  and  a  half  from  the  village  of  St.  Mary's,  on  the  south- 
eastern side  of  the  harbour.  The  rock  is  chiefly  thin-bedded 
quartzite,  divided  by  layers  of  a  greenish  arenaceous  shale  or  slate 
dipping  S.  60°  E.  <  38 ,  and  the  largest  or  main  vein,  which 
intersects  the  strata,  varies  in  thickness  from  3  to  8  inches ;  it  is 
of  white  quartz,  spotted  through  with  small  cubes  of  galena,  asso- 
ciated with  blende  and  specks  of  copper  pyrites.  The  run  of  the 
main  vein  bears  S.  76°  E.,  N.  76^  W.,  the  attitude  vertical,  but 
the  strata  near  this  are  reticulated  by  numerous  small  quartz 
veins,  in  which  iron  pyrites  are  thickly  disseminated.  The  low 
cliffs  and  ledges  along  the  shore  here  are  much  stained  of  a  rusty 
brown  colour,  and  a  ferruginous  deposit  may  occasionally  be  seen 
along  the  bank%  derived  from  the  decomposition  of  iron  pyrites. 
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Some  strong  quartz  yeins  aho  were  s^n  to  intersect  the  cliffs 
near  the  extreme  point  of  the  peninsula  dividing  St.  Mary's  Har« 
hour  from  Mai  Bay.  The  rock  here  is  quartzite  and  slate,  dipping 
from  S.  45°  E.  <  45°  to  S.  65°  E.  <  60°.  The  largest  veins,  one 
of  which  was  found  to  be  6  feet  thick,  run  nearly  due  east  and 
west.  Some  thin  calcareous  seams,  and  occasionally  patches  of 
calc  spar,  occur  here  also  irregularly.  An  opemng  had  been  made 
upon  this  large  vein  some  time  since,  and  near  the  top  of  the  cliff, 
which  is  very  precipitous  and  about  149  feet  high,  the  remains  of  a 
rude  forge  were  discovered,  which  it  was  supposed  had  been  erected 
for  the  purpose  of  smelting ;  but  the  only  substance  perceptible 
that  had  been  submitted  to  that  process  appeared  to  me  to  be 
chlorite.  Iron  pyrites  there  are  in  abundance  both  in  the  beds 
and  in  the  veins,  and  some  small  specks  of  yellow  copper  were 
now  and  then  detected,  but  I  did  not  perceive  any  metalliferous 
indications  of  great  importance,  whatever  the  result  of  more 
extensive  trial  might  produce. 

A  little  over  half  a  mile  from  the  Town  Point,  at  the  entrance 
of  Placentia  Bay,  on  the  south-east  side  of  the  north-east  arm, 
some  smtjl  calcareous  veins  intersect  the  diffii,  which  hold  galena. 
Where  this  was  chiefly  observed,  the  rock,  which  is  a  diorite, 
appears  to  have  been  affected  by  a  double  dislocation,  the  one 
intersecting  the  other  so  as  to  cut  out  the  upper  part  of  the  diff 
in  the  form  of  a  wedge.  In  the  cracks  thus  produced  the  lead 
runs  sometimes  in  the  solid  form  of  prill  ore,  from  1  to  3  inches 
thick,  and  also  in  disseminated  crystals  through  the  calcareous 
matrix.  The  general  bearing  of  the  lode  appears  to  be  about 
N.  70°  W.,  S.  70^  E. 

Another  vein  of  similar  character,  about  6  or  8  inches  thick, 
occurs  nearly  opposite  the  town,  a  little  way  inside  of  the  entrance 
to  tlie  south-east  arm  and  running  N.  51°  E.,  S.  51°  W.  The 
rock  here  is  in  hard,  green,  very  compact  cherty  beds,  varying  in 
thickness  from  1  inch  to  a  foot,  which  by  the  vein  dip  S.  40°  E. 
<  28°,  and  show  a  cleavage  or  jointed  structure  nearly  at  right 
angles  to  the  dip,  underlying  at  a  very  high  angle  easterly. 
Should  the  course  of  this  vein  continue  as  indicated  on  the  shore, 
it  would  intersect  the  vein  seen  on  the  north-east  arm  at  about 
60  chains,  and  should  that  prove  to  be  the  case,  the  intersection 
would  be  well  worthy  of  being  fairly  tested  for  the  metal. 

N  2 
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From  the  numerous  indications  presented,  at  different  parts  of 
the  proyince  and  in  different  geological  positions,  of  the  presence 
of  lead  ore,  we  may  furly  infer  that  it  will,  in  process  of  time, 
become  an  important  material  among  the  economic  resources  of 
the  country. 

Manganese. 

The  only  form  in  which  I  have  seen  this  material  in  the 
province  is  as  wad  or  bog  ore,  and  never  hitherto  in  sufficient 
abundance  to  be  economically  valuable,  although  such  may  be  the 
case  at  parts  unknown.  The  presence  of  this  mineral  was  observed 
on  several  occasions  near  the  junction  of  the  unconformable  Lower 
Silurian  with  the  older  rocks,  especially  where  a  subsequent  dis- 
turbance had  dislocated  or  fractured  the  strata  at  the  junction, 
such  as  at  Topsail  Head  or  on  the  shores  of  Flacentia  Bay.  It 
was  generaUy  seen  in  a  tufaceous  state,  scattered  over  the  ground 
in  these  localities,  or  mixed  up  with  the  crushed  materials  in  small 
fragments  in  the  neighbourhood  of  the  fault.  The  pebbles  of  the 
brooks  on  the  peninsula  between  St.  Mary's  and  Flacentia  Bays  are 
frequently,  or  it  may  be  said  generally,  encrusted  by  a  thin  film  of 
this  substance,  and  the  low  marshy  banks  often  display  black 
earthy  spots,  probably  deriving  the  colour  from  the  same.  Bog 
iron  seems  to  be  usually  associated  with  the  manganese,  small 
tufaceous  masses  of  which  were  seen  on  a  few  occasions  while 
crossing  the  same  peninsula.  Manganese  is  chiefly  used  for 
bleaching  purposes,  and  is  in  great  demand  in  Great  Britain.  It 
18  also  used  as  a  dye,  and  in  the  colouring  of  glass  and  eorthen- 
wara 

Budding  Stones. 

Qranite. — ^The  granites  and  syenites  of  the  Laurentian  series  are 
in  many  parts  of  the  handsomest  and  most  durable  description,  and 
their  distribution  throughout  the  island  cannot  fail  to  prove  of  the 
highest  advantage  hereafter  should  any  great  pubb'c  works,  such 
as  railways  or  canals,  be  carried  on.  In  my  Eeport  for  1866,  p.  97, 
the  granites  of  La  Foile  and  Bose  Blanche  are  mentioned  as 
affording  this  material  to  a  boundless  extent  and  of  the  most 
beautiful  quality.  Following  the  prevailing  strike  of  the  forma- 
tions generally,  the  granites,  which  form  the  remarkable  tower- 
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like  peaks  and  the  eleyated  ridges  between  the  Grand  and  Bed 
Indian  Ponds,  are  probably  an  extension  of  the  granites  of  La 
Poile  and  Eose  Blanche,  and  mast  necessarily  intersect  the  country 
about  the  head  waters  of  the  Exploits,  where,  in  the  eyent  of  a 
railway  being  constructed  across  the  island,  much  if  not  most  of  the 
bridging  would  be  required,  and  the  material  of  the  finest  descrip* 
tion  producible  on  the  spot.  A  beautiful  description  of  granite 
was  also  observed  at  Black  Biver,  at  the  head  of  Placentia  Bay, 
and  this  also  appears  to  extend  in  the  strike  of  the  mountain 
chain  towards  Clode  Sound  in  Bonavista  Bay. 

Bocks  of  this  character  also  abound  in  Conception  Bay,  and  fine 
varieties  of  granite,  syenite  or  gneiss,  may  be  quarried  in  unlimited 
extent  at  many  places  between  Manuel's  Brook  and  Holyrood,  as 
also  between  Salmon  Cove  and  Cat's  Cove. 

Sandstone. — The  grey  or  greenish  variety  of  the  Signal  Hill 
sandstone  is  used,  to  a  considerable  extent,  for  building  purposes 
near  St.  John's.  The  handsome  building,  now  in  progress,  of 
St.  Patrick's  Church,  at  Biverhead,  is  an  example.  The  sand- 
stones of  Kelly's  Island  are  already  known,  and  are  mentioned 
in  the  Beport  for  1866,  together  with  sandstones  fit  for  building 
purposes  observed  at  other  parts  of  the  island.* 


Bcofing  Slates. 

Slates  of  excellent  quality  occur  in  division  e  of  the  inter- 
mediate system,  and  are  known  and  have  been  partially  worked  at 
difierent  parts  of  the  island.  The  formation,  being  the  supposed 
equivalent  of  the  Cambrian  system  of  Great  Britain,  in  which  the 
celebrated  slates  of  Carnarvonshire  are  situated,  may  be  regarded 
as  the  horizon  in  particular  where  that  most  useful  material  will 
be  found.  It  ought  to  be  observed,  however,  that  the  economic 
value  of  a  slate  very  much  depends  upon  the  direction  of  the 
cleavage.  When  the  cleavage  coincides  with  the  bedding,  which 
is  often  the  case,  the  rock  is  comparatively  worthless  as  a  roofing 
slate,  although  sometimes  useful  for  flagging ;  whereas,  when  the 
cleavage  is  oblique  or  at  right  angles  to  the  bedding,  it  frequently 
yields  the  best  of  material,  splitting  into  smooth  and  regular  plates, 

*  See  Report  1866,  p.  97. 
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often  less  than  the  eighth  of  an  inch  in  thickness,  on  which  the 
planes  of  stratification  may  be  seen  by  palpable  lines  of  discolor- 
ation* By  careful  and  proper  selection  of  locality,  I  have  very 
little  doubt  that  good  slates  might  be  worked  to  advantage  in  the 
neighbourhood  of  St.  John's  and  at  many  parts  on  the  western  side 
of  Conception  Bay.  The  ridge  which  terminates  at  Brigus  Head 
seems  to  be  capable  of  yielding  a  good  slate  at  several  parts  Mrithin 
its  range ;  and  on  that  ridge,  on  the  sea-shore,  a  slate  quarry  was 
opened  several  years  ago,  I  believe,  by  Mr.  C.  F.  Bennett  of  this 
place.  The  quarry  has,  however,  been  long  abandoned,  not,  I 
imagine,  from  the  deficiency  of  materia],  but  from  want  of  a  remu- 
nerative local  demand. 

Limestone. 

It  has  already  been  stated  that  the  beds  of  the  intermediate 
system  are  rarely  found  to  be  calcareous,  although  calcareous  veins 
frequently  intersect  them.  It  follows  as  a  matter  of  course  that 
throughout  the  great  area  which  the  formation  occupies,  material 
sufficiently  pure  for  the  purpose  of  burning  into  lime  need  hardly 
be  expected;  but  as  the  system  which  follows  contains  bands  of 
limestone  at  its  base,  the  rock  may  frequently  be  found  available 
for  economic  purposes  near  the  junction.  Such  is  the  case  at 
Topsail  Head ;  at  the  points  near  Harbour  Main ;  at  Brigus  South 
Head ;  and  probably  some  of  the  points  farther  north  in  Concep- 
tion Bay ;  at  and  near  Cape  Dog,  in  St  Mary's  Bay ;  at  D'Espoir ; 
at  Come-by-Chance ;  at  North  Harbour,  and  possibly  at  Bed  and 
Fox  Islands  in  Placentia  Bay.  In  all  these  parts  (except  the 
latter  two,  which  were  not  visited,  and  which  consequently  are 
uncertain)  limestone  abounds ;  but  much  of  it  being  very  silicious, 
it  would  require  to  be  carefully  selected  for  the  purpose  of  burning. 

The  limestones  here  mentioned  are  frequently  capable  of  taking 
a  high  polish  and  affording  handsome  marble,  the  colours  which 
prevail  being  red,  green,  black,  and  drab,  often  all  blended  together, 
and  giving  a  beautifully  variegated  surface.  A  specimen  from 
Topsail  was  sent  to  the  Paris  Exhibition  in  1867. 

Sidphate  o/Baryies,  or  Heavy  Spar. 

This  mineral  was  very  frequently  found  in  veins  intersecting 
the  intermediate  system.     It  occurs  at  Topsail  Head,  where  the 


REPORT  FOR  1868.— APPENDIX.  179 

Teins  however  appeared  to  be  small.  The  largest  vein  that  was 
observed  was  on  the  coast  of  Placentia  Bay,  near  Cross  Point,  not 
far  from  Distress,  which  is  about  3  feet  wide;  its  conrse  lying 
about  north-west  and  south-east,  and  attitude  nearly  vertical.  At 
La  Manche  mine  and  neighbourhood,  this  substance  is  frequently 
found  associated  with  the  calcareous  veins.  The  usual  colour  is  a 
dull  white,  but  it  is  often  tinged  with  pink,  and  can  easily  be  dis- 
tinguished from  calc  spar  and  other  minerals  by  its  great  specific 
gravity.  For  its  economic  value  or  importance,  see  pp.  458  and 
770  of  the  '  Geology  of  Canada,'  1863. 

Whetstone  or  Hones. 

The  talcoid  slates  of  Sound  Island  appear  in  some  parts  of  their 
distribution  to  contain  a  material  well  adapted  for  such  purposes. 
I  have  a  specimen,  among  my  collection,  of  this  description,  but 
as  yet  have  been  unable  to  test  its  value  by  actual  experiment. 
Honestones  of  superior  quality  are  obtained  in  some  parts  of 
Eastern  Canada  from  the  slates  near  the  serpentines,  and  the  rocks 
of  Sound  Island  are  supposed  to  be  of  the  same  horizon.  Should 
this  stone  prove  equal  in  quality  to  that  in  Canada,  it  may  be 
found  in  Sound  Island  in  inexhaustible  quantity. 

I  have  the  honour  to  be. 

Tour  Excellency's  most  obedient  servant, 

Alexander  Murrat. 
To  His  Excellency 

The  Governor  of  Newfoundland. 


APPENDIX. 

SECTION  OF  THE  CARBONIFEROUS  MEASURES  OF  THE  WESTERN 

COAST  OF  NEWFOUNDLAND. 

I  HAVE  hitherto  deferred  the  pubh'cation  of  this  section,  in 
hopes  of  having  an  opportunity  of  further  examining  the  coal 
regions,  and  especially  of  following  the  outcrops  of  the  workable 
seams,  which  may  shortly  become  of  vast  commercial  importance. 
The  unfortunate  accident  I  met  with  in  1866  rendered  me  incapable 
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of  walking  into  the  interior  at  that  time;  but  previous  to  that 
occurrence^  I  had  made  a  carefal  examination  of  the  coast  north 
of  Cape  Ray,  and  snrveyed  the  Codroy  Yalleyy  and  also  some  of 
the  country  on  the  south  side  of  St.  George's  Bay.  These  surreys 
having  been  duly  mapped  upon  an  intelligible  scale,  and  the  geo- 
logical features  recorded  thereon,  it  immediately  suggested  itself 
to  me,  that  if  there  were  any  workable  seams  at  all,  they  must  be 
found  in  the  neighbourhood  of  the  great  fault  I  described  as  running 
from  Trainvain  Brook  diagonally  across  the  island  to  White  Bay,* 
and  that  if  so,  a  considerable  segment  of  the  trough  they  lay  in 
would  be  cut  off  by  the  upthrow  on  the  south-east  side.  Taking 
the  position  of  the  seam  Mr.  Jukes  records  as  having  seen  as  a 
starting-point,  I  traced  its  probable  outcrop  upon  the  map,  guided 
by  the  features  I  had  ascertained  upon  the  coast  and  the  valley 
of  the  Codroy.  The  result  has  been  highly  satisfactory ;  as  I  am 
assured  by  Professor  Bell,  who  has  since  visited  the  spot,  that 
were  he  to  map  the  outcrop  that  he  had  followed  on  the  ground, 
he  could  hardly  have  come  nearer  the  reality.  The  summing  up 
of  all  the  evidence  gathered  in  the  St  George's  Bay  region  comes 
to  this : — An  anticUnal  affects  the  coalfield,  running  from  Cape 
Anguille  towards  the  head  of  St.  George's  Bay,  and  divides  it  into 
two  troughs ;  the  trough  on  the  south-east  side  of  the  anticlinal, 
in  which  the  workable  coal  is  situated,  extending  towards  the 
base  of  the  Laurentian  mountains;  whilst  the  trough  on  the  north- 
west side,  which  probably  contains  considerable  additional  higher 
measures,  and  may  have  additional  coal  seams  also,  is  under  the 
sea. 

The  lower  measures,  as  may  be  seen  by  the  coast  section,  are 
barren  of  workable  seams;  resembling  the  lower  measures  of 
Cape  Breton  in  that  respect,  of  which  they  are  undoubtedly  the 
equivalents. 

To  show  the  enormous  importance  of  the  existence  of  even 
one  solitary  seam  of  workable  coal,  I  have  made  the  following 
calculation  of  what  might  be  expected  within  the  area  supposed 
to  be  underlaid  by  the  one  shown  on  my  map.  Taking  the  area 
of  the  plane  of  the  seam  at  38 '4  square  miles,  and  its  thickness 
at  3  feet,  there  would  be  54,720,000  chaldrons  of  coal,  or  1,425,000 
chaldrons  per  square  mile.     It  is  true  a  great  part  of  this  would 

♦  Chap,  v.,  Report  18G6,  p.  90. 
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be  maccessible,  on  account  of  its  great  depth,  if  the  strata  are 
turned  up  at  a  sharp  angle  to  the  horizon ;  but  on  the  other  hand, 
as  seems  very  probable,  it  may  be  found  that  a  set  of  minor  dis- 
locations occur,  running  more  or  less  parallel  with  the  great  one, 
and  upthrowing  the  strata  in  the  same  direction ;  and,  if  so,  the 
same  seam  would  in  each  case  be  repeated,  and  so  more  and  more 
of  it  would  be  brought  towards  the  surface,  and  within  workable 
depth. 

In  addition  to  the  coal  itself,  beneath  each  workable  seam, 
there  is  usually  a  bed,  sometimes  of  great  thickness,  which  is  well 
adapted  for  fireclay;  and  kidney  ironstone  often  occurs  in  parallel 
strata.  It  will  be  seen  by  reference  to  my  Report  of  1867,  that 
magnetic  iron  may  also  be  found  in  close  proximity  to  the  coal- 
field of  St.  George's  Bay. 

The  coast  section  between  Cape  Anguille  and  Codroy  Island 
consists  of  masses  of  sandstone,  coarse  conglomerate,  and  thin  beds 
of  limestone  with  black  shale.  The  thickness  of  this  mass  of  strata 
was  not  accurately  ascertained,  in  consequence  of  the  ^frequency 
of  the  contortions  rendering  it  very  difficult  to  determina  It  is 
very  considerable,  however,  and  was  supposed  to  represent  the 
formation  known  in  England  as  the  Millstone  Grit,  or  lowest 
portion  of  the  Carboniferous  series.  The  rocks  which  succeed  these 
measures  are  of  great  economic  importance,  as  the  zone  in  which 
great  masses  of  gypsum  occur.  They  are  also  exhibited  in  a  very 
disturbed  and  corrugated  state,  the  corrugations  being  most 
eminently  conspicuous  near  the  gypsum.  These  seem  to  be  arranged 
nearly  in  the  following  order :  — 

Ascending.  Feet. 

1.  Red,  green,  and  jet  black  carbonaceous  shales  and  marls,  with 

great  ma88««  of  gypsum  * 140 

2.  Thin-bedded  impure  limestone  and  calcareous  shales,  which 

occasionally  contain  fossil  shells,  resembling  those  found 
in  1865  in  the  coal  strata  at  Port-a-Port,  and  numerous 
remains  of  plants  t      110 

3.  Grey  calcareous  shale,  with  thin  beds  of  impure  limestone   ..     132 

4.  Greyish  micaceous,  and  sometimes  calcareous  sandstone,  in 

beds  from  6  inches  to  a  foot  thick,  in  which  obscure  com- 
minuted and  carbocised  remains  of  plants  are  numerous ..     300 


682 
*  For  further  description,  see  Report  1866,  p.  87. 
t  8ce  Note,  Report  1865,  p.  68. 
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Between  Stormy  Point  and  the  moath  of  the  Great  Codroy 
Jliyer  the  rock  is  concealed  beneath  a  thick  deposit  of  superficial 
drift;  but  there  is  a  fine  display  of  the  measures  on  the  coast 
between  the  Oreat  and  Little  Codroy  Biyers,  the  strata  of  which 
are  as  follows,  in  the  ascending  order : — 

Dip  8. 42»  W.  <  23».  ^^ 

1.  Red  and  green  areDaoeous  shale,  with  thin  bands  of 

variegated  red  and  green  sandstones,  from  2  to  6  inches 

thick 6    0 

2.  Concealed  strata,  probably  similar  to  the  aboYe    ••     ..     10    0 

3.  A  bed  of  fine  conglomerate,  pebbles  chiefly  of  white 

quartz,  and  some  of  gneiss  and  red  feldspathic  rock, 

in  a  matrix  of  sand  with  mnch  mica  in  small  scales  4  0 

4.  Green  arenaceous  shale 4  0 

6.  Fine  conglomerate,  not  well  seen 6  0 

6.  Strata  concealed       86    0 

7.  BroMrn  and  greenish  shaly  sandstone,  the  upper  part  a 

coarse  shale  of  a  greenish  colour  and  very  micaceous, 
slightly  corrugated      11    0 

8.  Bed  and  green  shale 67    0 

9.  A  band  of  fine  conglomerate,  of  similar  quality  to  the 

last        2    0 

10.  Green  shale,  with  large  concretions  of  sandstone,  of 

spherical  form,  from  6  inches  to  a  foot  in  diameter ..       3    0 

11.  Green  shale,  with  two  thin  beds  of  conglomerate  at  the 

top,  each  about  a  foot  thick       9    0 

12.  Conglomerate  beds,  interstratified  with  greenish  arena- 

ceous shale  and  sandstone,  beds  of  conglomerate 

and  sandstone  from  6  inches  to  a  foot  thick     ..      ..     43    0 

13.  Red  shale 7    0 

14.  Concealed  strata       say      6    0 

15.  A  strong  bed  of  hard  grey  sandstone,  with  some  scattered 

pebbles  of  quartz 16 

16.  Green  arenaceous  shale,  with  a  bed  of  shaly  and  very 

micaceous  sandstone  at  the  top,  which  contains  obscure 
impressions  of  carbonised  plsmts  and  patches  of  coal       16    0 

17.  Green  arenaceous  shale,  coarse  in  texture,  passing  into 

beds  of  flaggy  sandstone,  with  bands  of  green  sand- 
stone from  4  to  6  inches  thick 26    0 

18.  A  bed  of  rather  coarse  conglomerate,  the  matrix  of  coarse 

sand,  loose  and  shaly 6    0 

19.  Green  coarse-grained  arenaceous  shale,  with  conglomerate 

beds  from  1  to  2  feet  thick 9    0 

20.  Thin-bedded  flaggy  sandstone 8    0 

21.  No  rock  exposed,  a  sand  beach       say    17    0 

Carried  forward 283    6 
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Feet    In. 

Brought  forward 283    6 

22.  A  bed  of  red  shaly  or  flaggy  sandBtone 10 

23.  AlterDationsof  green  and  red  marly  shale,  only  partially 

exposed 44    0 

24.  Beds  of  coDglomerate  in  a  green  arenaoeoos  matrix,  the 

conglomerate  beds  from  1  to  8  feet  thick 6    0 

25.  Green  and  brownish-grey  sandstones;  some  surfaces 

displaying  a  very  distinct  ripple  mark;  some  beds 

very  thin  and  shaly,  others  from  2  to  6  inches  thick      20    0 

26.  Conglomerate,  in  a  matrix  of  arenaceous  shale,  with 

some  hard  brownish-grey  beds  of  sandstone  from 

8  inches  to  a  foot  thick       21    0 

27.  Brown  sandstone,  parted  by  dark  grey  arenaceous  shale, 

with  some  obscure  carbonised  impressions.  Beds  from 
6  to  18  inches  thick,  last  irregular.  All  these  strata 
are  very  micaceous      8    0 

28.  A  bed  of  dark  brown  sandstone,  partially  conglomerate, 

the  upper  part  of  which  is  black  from  the  presence 
of  a  mass  of  carbonised  and  oonmiinuted  plants  and 
colouring  matter 2    0 

29.  Brown  and  green  sandstones,  in  beds  from  6  to  18  inches 

thick      10  0 

30.  Red  marly  shale  and  thin  irregular  layers  of  red  sandstone  4  0 

31.  Red  marls  with  thin  layers  of  red  or  greenish  sandstone  38  0 

32.  Brownish-grey  sandstone,  reddish  at  the  base,  much 

iron-stained,  numerous  impressions  of  plants,  with 

nests  and  patches  of  coal 8    0 

33.  A  bed  of  brown  sandstone       2    6 

34.  Green  and  reddish  marls,  with  some  thin  beds  of  sand- 

stone, generally  about  6  inches  thick        11    0 

35.  A  bed  of  black  carbonaceous  shale  crowded  with  car- 

bonised impressions  and  patches  of  coal    10 

36.  Green  shale       2  0 

37.  Mottled  red  and  green  coarse  micaceous  sandstone       ..  2  0 

38.  Red  marls         32  0 

39.  Brown  ferruginous  sandstone 2  6 

40.  Black  carbonaceous  shale        0  6 

41.  Green  arenaceous  shale,  with  concretions  of  sandstone 

I  generally  flattened  on  lower  surfaces,  and  sometimes 
on  the  upper  ones ;  varying  in  thickness  from  6  inches 
to  a  foot.  Rough  irregular  surfaces  on  the  sandstone, 
crossed  by  a  cleavage  at  right  angles  to  the  bedding       11    0 

42.  Green  and  reddish  shale,  showing  minute  corrugations      18    0 

43.  Brown  and  reddish  shale,  with  sandstone  in  thin  beds..     18    0 

44.  Green  and  reddish  sandstone  and  arenaceous  shaU      ..     16    0 

45.  Mostly  concealed  up  to  French  Pilots*  Landing,  say  ..     10    0 

Carried  forward 567    0 
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From  the.  entcance  of  Codroy  Kiver  to  the  brook 
at  French  Pilots'  Landing.  Dip  S.  77°  W.  <  25^  at 
the  latter  place : — 

'^  Feet. 

Brought  forward 

46.  Green  micaceous  sandstone  in  beds  from  an  inch  to  a  foot 

thick,  divided  by  green  marls,   numerous   obycurc 
impressions  of  plants 5 

47.  Red  marls  and  thin-bedded  sandstones 57 

48.  Fine  conglomerate,  and  green  and  brown  ferruginous 

sandstone  and  shale 20 

49.  Groeniah  and  drab-coloured  arenaceous  sluile,  witli  beds 

of  brown  sandstone      CO 

50.  Red  sandstone  and  red  marl  alternating;  tlie  sandstone 

beds  irregular  in  thickness,  thinning  and  wedging  out 
with  layers  of  elementary  bedding     ,3.") 

51.  Green  sandstone  and  green  marly  shale,  as  Ix-'fore        ..      10 
62.  Beds  of  green  and  red  shale,  with  sonic  coucrctionnry 

beds  of  sandstone  and  c«.)ni',lonierato  at  the  toj) ;  tlic 
measures  striking  with  the  coast        '.\0 

53.  Red  and  blackish  shale 15 

54,  Green  shale  with  conglonieratc  on  the  tup  in  a  crumbling 

shaly  bed  of  2  feet  thick      25 

Up  to  the  point  where  Stormv  Point  bears 
N.  24°  W. :— 

56.  Drab-coloured,brown  and  green, coarse-grained  iriicaceous 

sandstone       iO 

66.  Red  marls  and  reddish  and  green  sandstone  in  thin  beds     'J5 

These  last  beds  appear  to  be  rolled  (►ver  apiin 
near  the  brook.  South  from  A.  the  siieecssinn  is  us 
follows : — 

57.  Grey  sandstones  in  ratlier  heavy  luds — <>iie  ahmit  'i  fcf  t 

thick      •> 

58.  Redmarls L'o 

59.  Brownish   ferruginous    t^andsfnnc,    in    virMiij;    iii(\'iul,ir 

beds,  cut  up  by  elementary  Inyn-s,  :iii*l  ■:•  mialiy  Mill 

or  incoherent        •-> 

GO.  Redmarls -"> 

Gl.  Strong  beds  of  grey  or  brownisli  s;iii(]<i-m.i%  Iimdi    I   \n 
2   feet   thick,   wiiich    tt)\var«;s    tlic   \\.\\<:\'^  o]^'-  ;m>' 

occasionally  worn  into  I'iilar-lik'i'rni^     .'.") 

62.  Red  marls  and  sandstone  in  tliin  I'ols,  n^f  <  itrD  <  \i  i- 

6  inches  thick       t'> 
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Feet.       Fert. 

Brought  forward 205      919 

63.  Grey  sandstones  similar  to  Na  61..      25 

64.  Red  marls 20 

65.  Brown  ferruginous  sandstone,  lower  beds  heavy,  from 

1  to  3  feet  thick,  upper  beds  thin  and  flaggy   ••      ..  30 

66.  Beds  of  black  argillaceous  and  carbonaceous  shale  or 

clunch,  with  layers  of  coarse  brown  sandstone,  con- 
taining numerous  patches  of  clay  or  shale.    One  bed 

of  clunch  about  2  feet  thick.    Vegetable  impressions  15 

67.  Brown  ferruginous  sandstone 30 

68.  Red  sandstone  and  marls,  the  sandstone  chiefly  in  beds 

from  6  to  18  inches  thick 30 

69.  Red  marls 60 

—      405 

A  fault  occurs  at  69,  and  the  strata  are  repeated 
from  61,  giving  an  upthrow  of  from  200  to  300  feet : — 

70.  Strong  beds  of  brownish  sandstone,  from  1  to  3  feet 

thick,  parted  by  red  arenaceous  shale       30 

71.  Brown  ferruginous   sandstone,  upper  beds    thin  and 

flaggy,  with  thin  partings  of  black  argillaceous  shale  25 

72.  Red  marls,  ¥nth  some  bands  of  black  shale,  and  thin 

irregular  bands  of  sandstone       10 

73.  Alternations  of  drab  or  brownish  sandstone,  and  grey  or 

greyish  shalps,  one  bed  of  sandstone  5  feet  thick      ..  50 

74.  Red  marls,  and  thin  hard  bands  of  fine-grained  pinkish 

and  green  sandstone 15 

75.  Blackish  shale  with  thin  bands  of  grey  sandstone        ..  10 

76.  Red  shales  and  marls       20 

77.  Thin-bedded  grey  sandstone 10 

78.  Red  shales  and  marls      15 

79.  A  strong  band  of  grey  sandstone 7 

80.  Red  marls 30 

81.  Green  sandstone,  sometimes  worn  into  pillar  shapes    ..  20 

82.  Red  marls  and  drab-coloured  and  mottled  sandstone   ..  60 

83.  Grey  and  reddish  sandstone 25 

84.  Red  marls 10 

85.  A  strong  irregular  band  of  greenish  or  mottled  sand- 

stone, wedging  in  with  red  shale       7 

86.  Red  marl  and  red  arenaceous  shale        17 

87.  A  massive  bed  of  grey  or  greenish  sandstone        ..      ..  12 

88.  Irregular  beds  of  brownish  crumbling  sandstone  ..      ..  7 

89.  Red  marls  with  thin  beds  of  green  or  red  sandstone     ..  30 

90.  Grey  or  greenish  sandstone,  with  some  layers  of  black 

and  reddish  argillaceous  shale 20 

91.  Red  and  green  argillaceous  shale 25 

Carried  forward 455    1324 
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Bronglit  forward 455    1324 

92.  Brownish  and  grey  sandstone,  in  thick  bnt  irregalar 

layersi  fine  shaly  conglomerate  at  the  base.  Beds  cut 
np  by  layers  of  elementary  deposits 20 

93.  Reddish   marls  and  sandstones,  marl   predominating. 

Some  blackish  or  brown  shale  between  the  beds  of 
sandstone,  which  run  from  6  inches  to  2  feet  thick  or 
more.  Occasional  beds  of  fine  conglomerate  among 
the  red  and  green  arenaceous  shale,  near  the  base    ••     25 

94.  Red  marls,  with  thin-bedded  sandstone  and  fine  layers 

of  black  argillaceous  shale  from  6  to  8  inches  thick ..     25 

95.  Black  and  reddish  marly  beds,  the  upper  part  mostly 

red ;  the  black  beds  holding  regular  layers  oi  calca- 
reous nodules,  varying  in  size  from  that  of  a  pigeon's 
egg  to  6  inches  in  diameter 60 

96.  Ghrey  coarse-grained  sandstone  in  a  succession  of  strong 

beds,— one  about  7  feet  thick,  intersected  by  cleavage 
at  right  angles  to  the  bedding,  and  overlaid  by  thin 
flaggy  layers.    Obscure  carbonised  remains     ..      ..     25 

97.  Green,  blackish,  and  brown  arenaceous  shales,  with 

large  spherical  concretions  of  sandstone 25 

98.  A  band  of  variegated  sandstone,  partially  conglomerate      7 

99.  Blackish  shales,  with  broMrn  sandstones — ^mostly  black 

shale  about  the  middle  part        60 

100.  Thin-bedded  grey  sandstone,  with  red  and  green  shale  85 

101.  Thin-bedded  green  and  reddish  flaggy  sandstone  ..      •.  15 

102.  Red  and  brown  shales,  with  some  beds  of  brown  sand- 

stone       70 

103.  A  considerable  portion  of  coast  mostly  covered  with 

drift  material,  where  the  strata  are  not  exposed,  and 
the  thickness  not  established,  probably  nothing. 
No.  104  being  a  repetition. 

104.  Red  marls,  with  some  thin  beds  of  sandstone       •.      ..     40 

105.  Brown,  moderately  hard,  strong  beds  of  sandstone       ••     20 

106.  Black  argillaceous  shale,  surmounted  by  red  marls  and 

beds  of  brownish  sandstone 30 

107.  Brown  and  reddish  sandstone,  divided  by  thin  layers 

of  black,  brown,  or  reddish  argillaceous  shale    ..      ..  25 

108.  Strong  beds  of  brown  sandstone      15 

109.  Red  marls 20 

110.  Irregular  beds  of  brown  or  dark  grey  sandstone    ..      ..  15 

111.  Green  and  red  variegated  shale      5 

—      982 


Total  thickness  between  rivers       2306 

Strata  between  Codroy  and  Stormy  Point     ..      ..  682 


2988 
Exclusive  of  the  Cape  Anguille  strata.  
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CHAPTER  IX. 

REPORT  FOR  1869.— COPPER  LODES  OP  BONAVIBTA  BAY— SURVET 

OF  TERRA  NOVA  RIVER  —  MR.  JAMES  P.  HOWLEY  APPOINTED 

ASSISTANT  GEOLOGIST  —  HIS  REPORT  ON  OOAST  OP  TRINITY, 

PLACENTIA,  AND  ST.  MARY'S  BAY,  &a  —  EXCURSION  UP  BAY 

EAST  RIVER. 

St.  John's,  Newvoundland^ 
la  February,  1870. 

May  IT  PLEASE  YOUR  Excellency^ — 

In  presenting  the  following  Report  of  progress  made  on  the 
geological  survey  of  this  province,  I  beg  leave  to  premise  the 
subject  by  intimating  that    in  the  meantime  I  am  necessarily 
obliged  to  confine  myself  to  generalities,  or  a  simple  history  of 
the  manner  in  which  I  have  been  employed,  as  there  are  many 
matters  of  reference  requiring  to  be  thoroughly  investigated  and 
explained  before  it  would   be  prudent  to    enter    into  minute 
geological  detail.    The  assistance,  in  particular,  to  which  I  refer, 
is  that  of  the  palaeontologist  and  chemist ;  but  there  is  also  the 
paramount  necessity  of  having  a  correct  geographical  map  con- 
structed upon  a  good  scale,  before  it  is  possible  to  make  the 
structural  arrangement  intelligible,  even  to  myself,  or  to  present 
any  part  of  the  country  in  section.     With  these  ends  in  view,  a 
very  considerable  collection  of  fossils  and  minerals  was  sent  to 
Sir  William  Logan  last  spring,  who  has  since  kindly  placed  the 
former  in  the  hands  of  E.  Billings,  Esq.,  palaeontologist  to  the 
Geological  Survey  of  Canada,  the  latter  being  referred  to  Dr.  Sterry 
Hunt  for  analysis ;  and  I  have  now  in  my  possession  many  more 
such  specimens,  ready  to  be  sent  to  Montreal  for    the   same 
purposes  by  the  earliest  opportunity.     A  letter  recently  received 
from  Mr.  Billings  informs  me  that  my  fossil  collection  has  been 
his  study  for  several  months,  and  that  it  contains  many  forms  not 
hitherto  known,  having  many  new  species  and  a  few  new  genera 
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among  them,  to  which  he  has  proyisionally  given  names,  and  that 
the  whole  are  seemingly  typical  of  the  Primordial  Silurian  age. 
This  fact  is  satisfactory,  as  it  goes  far  to  corroborate  the  correct- 
ness of  the  views  I  expressed  as  regards  the  general  stmctore,  in 
my  Beport  of  last  year. 

Among  the  minerals  referred  to  Dr.  Hunt  there  are  samples 
of  quartz  from  various  parts  where  the  precious  metals  were 
suspected  to  exist,  as  well  as  ores  of  sundry  sorts  from  different 
localities ;  but  of  these  I  have  not  heard  any  particulars  as  yet, 
further  than  that  they  were  now  being  attended  to. 

With  regard  to  the  construction  of  a  map ;  the  plan  I  have 
adopted  has  been  to  lay  down  the  coast  from  the  latest  and  most 
accurate  surveys,  on  the  scale  of  1  inch  to  1  statute  mile,  to  be 
filled  up  by  my  own  surveys  of  the  interior.  These  I  propose  to 
reduce  to  a  scale  of  4  statute  miles  to  1  inch,  to  form  one  grand 
map;  and  finally,  still  further  to  reduce  to  a  suitable  smaller  scale 
for  publication  and  general  circulation. 

Besides  the  surveys  made  by  myself  during  the  first  three 
years  of  this  investigation,  which  have  been  already  reduced  to  the 
4  miles  to  1  inch  scale,  plans  have  been  drawn  upon  the  inch  scale, 
taken  from  Captain  £err*s  most  recent  manuscripts,  of  a  part  of 
Placentia  Bay,  St.  Mary's  Bay,  and  Conception  Bay ;  and  I  am 
now  constructing  a  similar  plan  of  Trinity  Bay,  from  the  same 
o£Scer's  original  survey.  All  of  these,  with  the  exception  of 
Trinity  Bay,  were  placed  for  reduction  in  the  hands  of  Mr.  Robert 
Barlow,  Draughtsman  to  the  Canadian  Geological  Survey,  and  are 
no  doubt  progressing,  although  it  may  still  be  some  time  before 
they  will  be  sufficiently  far  advanced  to  draw  the  geological 
boundaries  thereon. 

At  page  44  of  the  '  Beport  of  the  Select  Committee  upon  the 
Geological  Survey  of  Newfoundland,'  held  last  session  of  the 
Provincial  Legislature,  it  will  be  seen  that  the  scheme  for  carrying 
on  the  exploration  of  1869  was  proposed  to  be,  by  entering  the 
interior  from  the  Bay  D'Bspoir  and  to  emerge  at  the  Bay  of 
Exploits,  or  some  part  of  Notre  Darae  Bay ;  and  for  this  purpose 
I  had  engaged  four  Indians  from  Conne  Biver,  procured  canoes, 
and  otherwise  provided  and  equipped  myself,  when  a  desire  was 
expressed  to  me  on  the  part  of  the  Government  that  I  should  visit 
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Bonavista  Bay  in  the  first  place,  in  order  to  obtain  some  reliable 
facts  regarding  the  existence  of  copper  lodes  in  that  region,  which 
were  at  that  time  exciting  considerable  public  interest.  This  was 
accordingly  done ;  and  being  desirous  to  make  the  most  of  what 
at  all  times  is  but  a  limited  season,  I  made  an  attempt  to  reach 
the  central  part  of  the  island  by  the  vaUey  of  the  Terra  Nova 
Biver,  a  large  stream  which  discharges  itself  into  Bloody  Bay, 
Bonavista  Bay,  but  was  compelled  to  return  in  consequence  of  the 
impracticable  character  of  the  stream  towards  its  upper  waters  for 
the  navigation  of  canoes,  and  the  extreme  difiiculty  of  portaging 
through  a  country  at  all  times  rough,  but  now  almost  quite 
inaccessible  from  the  fallen  timber,  the  result  of  a  succession  of 
conflagrations,  which  have  devastated  the  region  over  an  enormous 
area. 

Beturning  from  this  expedition,  I  crossed  from  the  Terra  Nova 
Lake  to  Clode  Sound,  and  thence  proceeded  to  extend  the 
examination  from  that  part  towards  Green's  Pond  in  Bonavista 
Bay,  my  object  being  finally  to  transport  myself  from  the  latter 
place,  with  all  my  equipments,  with  as  little  delay  as  possible  to 
Bay  D'Espoir,  where  I  hoped  still  to  have  a  commencement  made 
of  the  originally  proposed  survey.  In  consequence  of  the  absence 
of  any  direct  communication  between  those  parts,  however,  a 
good  deal  of  delay  and  inconvenience  was  experienced  before  I 
arrived  at  my  destination,  and  the  season  being  by  that  time  well 
advanced,  I  was  unable  to  effect  more  than  a  limited  preliminary 
survey  in  Bay  D'Espoir,  and  make  a  hurried  excursion  thence 
into  the  interior  for  40  or  50  miles  by  the  valley  of  Bay  East 
Brook. 

Having  engaged  Mr.  James  Howley  to  act  as  my  assistant 
during  the  season,  I  directed  him  to  examine  the  rocks  and  collect 
specimens  at  various  parts  of  Trinity  and  St.  Mary's  Bays,  and  to 
mark  the  boundaries  of  the  different  formations  expected  to  be 
met  with  at  these  parts,  while  I  proceeded  into  the  interior. 
These  duties  Mr.  Howley  has  performed  very  creditably.  The 
facts  he  has  ascertained,  together  with  the  fossil  remains  and 
mineral  specimens  he  has  collected,  will  be  of  great  service  in 
mapping  the  distribution  of  the  formations,  and  may  lead  to 
information  of  much  importance  in  the  development  of  economic 
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materials.  Mr.  Howley  likewise  examined  a  section  of  country 
between  Holyrood  in  Conception  Bay,  and  Bay  of  Bulls  on  the 
Atlantic  Coast,  for  the  purpose  of  ascertaining  the  width  of  the 
Laurentian  gneiss,  mentioned  in  my  Beport  of  last  year  as  forming 
a  nucleus  to  that  part  of  the  peninsula  of  Avalon. 

As  the  special  object  of  my  visit  to  Bonavista  Bay  was  to 
examine  certain  localities,  to  which  the  means  of  couTeyance  was 
furnished  by  parties  interested  in  the  same,  and  I  being  quite 
unprovided  with  any  independent  means  of  transport  except  by 
two  small  birch-bark  canoes,  it  was  out  of  my  power  to  accomplish 
more  than  a  very  superficial  survey  of  the  shores  and  islands ; 
and  much  closer  and  more  extended  observation  will  be  required 
before  the  true  structure  can  be  represented;  yet  the  strati- 
graphical  and  lithological  evidences  at  the  various  parts  visited, 
are  such  as  to  leave  little  doubt  on  my  mind  that  the  greater  part 
of  the  whole  region  is  occupied  by  rocks  of  the  same  age  as  those 
described  in  last  year's  Beport,  under  the  heading  of  ''The 
Intermediate  System  of  Avalon.''  This  remark,  however,  does  not 
apply  to  the  northern  shores  and  some  of  the  islands  off  it,  which 
from  Freshwater  Bay  to  Cape  Freels  are  of  gneiss  or  granitic  rock, 
and  are  supposed  to  be  of  Laurentian  age. 

By  the  kindness  of  Mr.  Noonan,  agent  at  Green's  Pond  for 
Messrs.  Brooking  and  Go.,  I  was  conveyed  from  that  station,  with 
my  party  and  equipments,  to  the  Inner  Gooseberry  Islands,  which 
I  proceeded  to  examine,  and  was  afterwards  forwarded  on  by 
Mr.  M.  Carrol  to  Pitsound  Island,  and  thence  through  the  islands 
of  Bloody  Beach  to  the  head  of  the  Middle  Arm  of  Bloody  Bay,  at 
the  entrance  to  the  Terra  Nova  Biver,  the  course  of  which  was 
afterwards  surveyed. 


Survey  op  Terra  Nova  Kiver. 

The  courses  and  distances  followed  on  the  ascent  of  this  river, 
all  minor  turns  excepted,  together  with  the  rise  in  falls,  rapids,  or 
currents,  are  represented  in  the  following  table.  All  the  bearings 
are  from  the  true  meridian. 
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Gounes. 


let.  8.32°  W.  .. 

2nd.  8.14°  W..  . 
3rd.N.75°W... 

4th.  8. 18°  30' W. 

5th.  8.61°  W.  .. 
6th.  8.  43°  W.  .. 

7th.  8.45°  E.   .. 

8th.  8.  45°  E.    .. 
9th.  8.  67°  30'  W. 

10th.  8.63°  W... 
nth.  8.67°  W... 

12th.  8.43°  W... 


Total  .. 


Distances. 


mis.  cbs. 


3    73 


I  70 

0  60 

1  20 

1  55 

3  62 

1  0 

1  or 

3  70t 
I  70 

4  40 
8  40 


Rise  in 
Feet. 


12 


8till  / 
water.\ 
8troDgr 
ciirrent.\ 

80 


42 
4 

184 

8till 
water.1 


■  ( 


25 


34      0 


299 


Kemsrks  and  Paiticnlan. 


From  Garden  Point  at  entrance  on  right  Bide 

to  junction  of  Maocles  Brook  on  left  side. 

The  rise  is  nearly  all  within  the  lower  mile, 

where  there  is  a  small  chnte  with  strong 

rapids. 
This  bearing  forms  the  chord  of  a  bend  in  the 

river,  up  to  an  abrupt  turn  northerly. 
River    makes   several   sharp   turns   in   this 

course. 
Total  rise  over  the  head  of  the  lower  rapids  to 

the  first  still  water  above  the  lower  great 

fall,  including  an  allowance  of  1  foot  for 

current  in  the  steady  parts. 
Very  strong  rapids,  and  a  succession  of  small 

chutes  along  this  course. 
The  lower  part  of  this  course  is  still  water, 

but  the  last  mile  is  rapid.  Course  torminates 

at  a  pool  below  the  Grand  Falls. 
From  the  still  water  in  pool  below  the  Grand 

Falls,  to  the  still  water  at  the  head  of  all 

the  falls  and  rapids.    The  main  cascade  is 

45  feet, 
fiiver  serpentine,  making  several  turns,  wide 

and  witn  marshy  banlra. 
Estimated  rise  on  the  smooth  water  above  the 

Grand  Falls.    The  course  terminates  at  the 

small  island  at  the  lower  end  of  Terra  Nova 

Lake. 
From  island  at  foot  of  Terra  Kova  Lake  to  the 

entrance  of  main  river  above. 
From  the  outlet  into  Terra  Nova  Lake  to  the 

foot  of  a  succession  of  cascades;  the  river 

making  many  minor  turns  in  its  course; 

generuly  flowing  with  a  swift  current,  and 

very  rapid  approaching  the  falls,  where  our 

survey  of  the  main  river  terminated. 


From  the  island  at  the  foot  of  Terra  Nova  Lake  to  the  mouth 
of  the  north-west  brook,  the  bearing  is  N.  86**  30'  W.,  3  miles 
38  chains. 

The  junction  of  the  main  brook,  at  the  end  of  the  11th  course 
was  found,  by  mer.  alt.  of  the  sun,  to  be  in  latitude  48^  27'  39^ 

The  principal  tributaries  of  the  river  are  the  Maocles  Brook, 
Pitts'  Pond  Brook,  and  the  north-west  brook  of  Terra  Nova 
Lake. 

Maccles  Brook  is  a  fine  stream,  which  falls  into  the  main 
river  at  the  end  of  the  first  course,  flowing  from  the  north  and 
north-west.     It  is  said  to  proceed   from  an  extensive  sheet  of 

o  2 
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water  called  Maccles  Pond,  about  3  miles  north-west  from  the 
lower  great  fall. 

Pitts'  Pond  Brook  joins  the  main  river  on  the  right  side,  about 
a  mile  and  a  half  below  the  island  at  the  foot  of  the  lake.  The 
stream  is  insignificant  of  itself,  but  it  proceeds  from  a  lake  called 
Pitts'  Pond,  of  considerable  area,  which  is  important  as  affording 
water  communication  to  within  about  2  miles  of  the  sea  at  Clode 
Sound,  and  was  the  route  by  which  we  reached  the  latter  place. 

The  courses,  &c.,  along  the  route  are  as  follows : — 


Coones. 

DisUooes. 

Biwin 
Feet 

Bemarks  and  PiutlcaUn. 

lttS.49°E.    .. 

2nd.  8.  55°  30'  E. 
3wi.B.  85°W.  .. 
4th.S.64°W.  .. 

mis.  chft. 
0    68 

4    16 

0  50 

1  30 

'  { 

■  { 

•  • 

■  { 

• 

From  Uie  junotion  on  Terra  Nova  Biver  to  the 

outlet  ftom  Pitta'  Pond. 
Along  the  main  body  of  Pitts'  Pond  to  a  point 

on  the  eastern  shore  near  the  head. 
Up  a  bay  towards  the  outlet  of  a  small  brook. 
Up  the  brook  and  along  the  course  of  a  smuU 

pond  called  Cobbler's  Pond,  to  its  head. 

Total  ..      .. 

7      4 

,.  { 

To  head  of  Cobbler's  Pond— 284  feet  over  sea- 
level. 

The  north  end  of  the  bay  below  Cobbler's  Pond  was  found  to 
be  in  latitude  48°  27'  13". 

From  a  point  on  the  south-east  side  of  Cobbler's  Pond,  about 
55  chains  below  the  extreme  head,  a  bearing  S.  84°  E.  2  miles 
5  chains  reaches  the  shore  of  Clode  Sound,  about  a  mile  above 
Platter  Cove. 


Characteb  of  the  Valley  of  the  Terra  Nova  River, 

The  lower  reaches  of  the  river,  below  the  lower  great  fall,  flow 
for  the  greater  part  through  a  flat  or  undulating  plain,  sometimes 
of  considerable  width,  of  good  soil,  well  adapted  for  agricultural 
settlement.  Tlie  soil  generally  is  light,  being  chiefly  of  sand 
deposited  upon  a  subsoil  of  either  blue  or  yellowish  clay ;  but  the 
spontaneous  growth  of  birch  and  bunhea,  flowers  and  mosses  by 
which  it  is  clothed,  are  fair  indications  of  its  capability  for  pro- 
ducing many  of  the  necessaries  of  life,  under  cultivation.  That 
such  is  actually  the  case  is  sufiiciently  obvious,  as  may  be  seen  on 
the  small  clearings  on  the  shores  of  the  bay,  and  at  the  mouth  of 
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the  riyer,  where,  although  the  syBtem  pursued  is  of  the  rudest  and 
most  primitive  imaginable,  it  still  yields  fair  crops  of  oats,  grass, 
and  various  vegetables.  At  one  time,  not  very  remote,  the  whole 
of  this  part  of  the  valley  was  densely  clad  with  fine  forest  trees, 
but  a  succession  of  devastating  fires,  of  which  the  most  recent  was 
in  1867,  has  made  sad  havoc  among  the  timber,  and  left  only 
limited  tracts,  or  small  isolated  patches  here  and  there,  as  repre- 
sentative of  the  past,  which  support  a  mixed  growth  of  pine, 
spruce,  balsam-fir,  tamarack,  white  birch  and  poplar,  sometimes 
of  good  size  and  quality.  Above  the  lower  great  fall,  the  country 
becomes  broken  and  irregular,  rocky  hills  rising  on  either  side 
not  to  any  great  height,  but  for  the  most  part  very  rugged  and 
precipitous,  with  occasional  limited  moss-covered  sandy  plains 
between  the  ridges.  The  timber  here,  as  elsewhere,  has  at  many 
parts  been  swept  away  by  fire,  and  such  as  remains  is  of  dwarfed 
size  and  scantily  scattered  over  the  surface.  Some  good  flats 
occur  upon  the  margin  of  the  river,  between  the  two  great 
falls,  but  they  are  very  limited  in  extent,  both  in  length  and 
width,  and  are  frequently  to  some  extent  marshy,  and  not 
sufiiciently  elevated  over  the  bed  of  the  river  to  afford  facilities 
for  drainage. 

Occasional  patches  of  good  light  land  also  occur  in  the  region 
surrounding  Terra  Nova  Lake,  and  there  is  a  considerable  area  of 
that  description  immediately  south  of  the  lower  end  and  on  the 
western  side  of  Pitts'  Pond ;  but  on  the  same  side  of  the  latter 
pond,  towards  its  south-west  extreme,  the  country  is  nearly  all 
marsh,  while  on  the  opposite  or  north-east  side,  abrupt  hills  rise, 
thickly  covered  by  stunted  timber,  where  the  destructive  influences 
of  the  great  fires  have  not  reached.  A  range  of  low,  rugged,  and 
abrupt  hills,  which  rarely  attain  an  altitude  of  more  than  300  feet 
above  Pitts'  Pond,  or  between  500  and  600  feet  above  the  level  of 
the  sea,  constitutes  the  watershed  between  the  streams  falling 
into  Bloody  Bay  on  the  one  hand,  and  Clole  Sound  on  the  other ; 
and  the  width  of  this  dividing  ridge,  from  the  south-east  extreme 
of  Pitts'  Pond  to  another  considerable  sheet  of  water  called 
Dunsford's  Pond,  the  waters  from  which  are  discharged  at  Bread 
Cove,  Clode  Sound,  is  scarcely  half  a  mila  To  the  westward, 
towards  Cobbler's  Pond,  the  hills  of  the  watershed  die  down,  and 
the  highest  elevation  between  the  latter  pond  and  Clode  Sound  is 
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probably  not  more  than  about  400  feet  above  the  sea,  and  is  chiefly 
occupied  by  extensive  marshes,  alternating  with  low  rolling  ridges 
of  rocky  ground,  which,  except  where  denuded  by  fire,  are  covered 
with  light  stunted  timber. 

Of  the  Bocks  and  Assocl^ted  Minerals. 

The  northern  shores  and  islands  of  Bonavista  Bay  present 
nearly  an  unbroken  front  of  granitic  rocks  from  Cape  Freels  to 
Freshwater  Bay.    At  first  sight,  as  at  Green's  Pond,  where  much 
of  the  rock  is  granite,  hard,  solid,  and  compact,  of  a  grey  colour, 
containing  large  crystals  of  whitish  feldspar,  the  impression  is 
suggestive  of  the  mass  being  intrusive ;   but  closer  inspection 
discloses  facts  which  point  to  a  different  origin.     Many  of  those 
masses,  where  the  planes  of  bedding  are  externally  imperceptible, 
will  be  found  on  being  broken  and  closely  examined,  to  have  their 
mineral  constituents   arranged  in  parallel  lines,  the  micaceous 
layers  in  particular  being  occasionally  distinctly  traceable  in  long 
thin   streaks;  and  it  was  observed,  moreover,  that  the  masses 
alternate  with  distinctly  bedded  gneiss  and  mica  slate;   or,  in 
other  words,  that  the  formation  is  an  altered  sedimentary  deposit, 
cut  through,  however,  frequently  by  granitic  veins,  mostly  of  a 
pale  pinkish  or  flesh-coloured  feldspar  and  quartz.    A  very  minute 
description  of  these  rocks  is  given  in  Mr.  Jukes's  'Geology  of 
Newfoundland,'  p.  97,  to  which  I  beg  to  refer  without  further 
comment  or  quotation.     It  has  already  been  suggested  that  the 
formation  is  of  Laurentian  age.     In  veins  of  white  quartz,  which 
are  usually  small  but  numerous,  small  quantities  of  metallic  sub- 
stances were  frequently  detected,  among  which  were  grey  sulphuret 
of  copper,  specular  and  magnetic  iron,  while  small  pink  garnets 
were  often  found,  chiefly  in  the  micaceous  parts  of  the  rock.     At 
several  places  on  the  northern  shore,  where  this  gneiss  is  distributed, 
the  lower  and  flatter  parts  are  often  spread  over  by  a  deposit  of 
very  fine  white  clay,  which  appears  to  be  of  the  quality  of  kaolin,  a 
substance  which,  under  favourable  circumstances,  would  be  very 
valuable  for  the  manufacture  of  porcelain.     These  clays  are  of 
recent  formation,  and  have  been  derived  from  the  feldspar  of  the 
rocks  upon  which  they  repose.     Amethystine  quartz  crystals  are 
abundantly  sprinkled  through   these  deposits,  which  have  been 
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removed  from  crevices  and  dmsy  cavities  in  the  granitic  rocks,  and 
are  displayed  in  place  at  many  parts  of  their  ran. 

The  rocks  of  the  Grooseberry  Islands,  Bloody  Beach,  and  Bloody 
Bay,  are  chiefly  of  slate,  with  quartzites  and  diorites,  and  a  mass 
of  slate  conglomerate  at  or  near  the  base,  intersected  by  intrusions 
of  granite  or  syenite,  trap,  and  quartz  veins.  It  has  eJready  been 
stated  that  the  lithological  resemblance  these  rocks  bear  to  those 
of  the  intermediate  system  of  Avalon  is  so  striking  as  to  leave 
little  doubt  of  their  identity,  and  the  inference  is  still  further 
borne  out  by  the  geographical  position  they  occupy  between  the 
gneiss  of  the  north  shore  of  the  bay  and  the  Palaeozoic  formations 
(to  be  mentioned  hereafter)  of  Trinity  Bay.  The  horizons  of  these 
rocks  are  supposed  to  be  equivalent  to  the  divisions  b  and  e  of  the 
section  of  last  year's  Report 

Tlie  southern  inner  Gooseberry  Island  is  of  a  hard,  black  or 
dark  green  or  bluish  clay  slate,  with  a  mass  of  interstratified 
porphyry  overlaid  by  a  band  of  diorite,  which  runs  from  end  to  end 
of  the  island,  and  passes  on  in  its  course  to  Columbia  Island ;  the 
general  dip  of  the  whole  of  which  is  nearly  north-west,  the  rate  of 
inclination  varying  from  40^  to  53^  The  cleavage  planes  are 
usually  coincident,  or  nearly  so,  with  the  bedding.  This  mass  of 
strata  is  intersected  by  a  series  of  small  dislocations,  nearly  at  right 
angles  to  the  strike,  their  bearing  being  N.  88°  W.,  which  are 
usually  filled  up  with  veins  of  quartz  and  calc  spar  holding  the  ores 
of  iron  and  copper.  These  veins  vary  in  width  from  less  than  an 
inch  to  upwards  of  2  feet,  and  at  some  parts  of  their  course  are 
almost  altogether  constituted  of  a  solid,  dark  grey,  granular  iron 
ore,  together  with  copper  pyrites,  sprinkled  through  the  adjoining 
quartz  and  calc  spar.  It  was  observed  that  the  calcareous  portions 
of  the  veins  were  mostly  limited  to  the  parts  where  they  inter- 
sected the  porphyry,  where  many  reticulating  veins  of  calcareous 
quality  also  formed  droppers  to  tbe  main  veins.  The  main  veins, 
however,  seem  to  maintain  throughout  a  decided  parallelism,  in 
which  case  no  two  of  them  are  likely  to  intersect  each  other,  a 
position  in  which  metalliferous  lodes  are  often  importantly 
developed.  The  aspect  of  the  iron  ore,  of  which  mention  has  been 
made,  appearing  in  some  respects  to  differ  from  any  with  which  I 
was  familiar,  I  was  induced  to  send  a  specimen  of  it  to  Dr.  Sterry 
Hunt  for  analysis,  whose  reply  I  have  not  yet  received ;  but  an 
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analysis  by  Messrs.  Bath,  of  Swansea,  kindly  furnished  by  Smith 
McEay,  Esq.,  M.H.A.y  who  had  sent  specimens  of  the  ore  to 
England  some  time  previously,  gives  the  following  results : — 

Silica 5*0 

Iron      39-0 

Arsenic        33*0 

Copper         0*8 

Lime 1*0 

Sulphur        20-0 

Silver 2  •  72  oz.  to  the  ton. 

Gold^ a  trace. 

Although  the  presence  of  the  precious  metals  in  this  ore  is 
unimportant  as  to  economic  value,  the  fact  of  their  being  present 
is  in  itself  interesting,  as  it  may  jastly  give  a  reason  to  infer  the 
possibility  that  the  formation  may  prove  to  be  sufficiently 
auriferous  or  argentiferous  in  some  parts  of  its  distribution  to  be 
remunerative. 

The  rocks  which  constitute  the  islands  of  Bloody  Beach  and 
Bloody  Bay  are  chiefly  of  slate,  with  diorites  and  quartzites,  and 
are  likewise  supposed  to  belong  to  the  divisions  h  and  o  of  last 
year's  section.  They  exhibit  many  undulations  along  their  course, 
and  are  frequently  violently  dislocated  along  the  line  of  strike, 
which  occasions  many  repetitions  of  the  same  strata.  Similar 
disturbances  are  manifested  in  a  high  degree  also  among  the 
islands  and  peninsulas  to  the  southward  of  Bloody  Bay,  where  the 
middle  divisions  of  the  intermediate  system  are  most  extensively 
displayed,  until  reaching  the  southern  shores  of  Clode  Sound, 
where  there  is  a  great  development  of  red  sandstones  and  conglo- 
merates, representing  the  Signal  HUl  rocks,  e,/,  g* 

The  slates  and  associated  rocks  of  Bloody  Bay  strike  up  the 
Terra  Nova  River,  and  are  more  or  less  exposed  on  its  banks,  or  at 
moderate  distances  back  from  them,  to  within  3  to  4  miles  below 
the  upper  great  fall,  where  they  are  interrupted  by  an  intrusive 
mass  of  granite.  They  come  in  again  in  considerable  volume  on 
the  south  side  of  Terra  Nova  Lake  near  the  outlet,  whence 
striking  generally  in  a  S.S.W.  direction,  they  leave  the  valley 
of  the  river,  the  rocks  of  which  were  found  to  be  of  gneiss  or 
granite,  to  the  farthest  parts   reached.     The  granite  met  with 

*  These  are  more  probably  Primordial. 


REPORT  FOR  1869.  197 

below  the  Grand  Falls,  seems  to  be  a  huge  dyke,  nearly  a  mile 
in  width  at  some  parts,  which  bearing  nearly  due  north  and 
south,  forms  the  islands  on  Pitts'  Pond,  and  thence  runs  on  to 
Clode  Sound. 

The  veins  of  quartz  with  which  the  formation  abounds  in  nearly 
every  part  of  its  distribution,  run  in  some  cases  exactly  parallel 
with  the  strike  of  the  stratification,  and  at  other  times  intersect  it 
transversely ;  but  the  larger  and  better  defined  usually  correspond 
with  the  strike  of  the  beds.  In  nearly  every  instance  these  veins 
are  more  or  less  impregnated  with  the  ores  ot  copper,  specular  iron, 
and  iron  pyrites ;  but  although  the  presence  of  these  ores  is  so 
persistent  as  to  be  a  characteristic  of  the  formation,  I  have  not  yet 
seen  nor  heard  of  a  single  instance  where  the  indications  were 
such  as  to  warraut  a  large  outlay  of  capital  with  a  fair  prospect  of 
a  remunerative  return.  Indeed,  such  places  as  have  already,  to  a 
small  extent,  been  tested,  do  not  appear  to  me  to  have  been 
judiciously  selected  in  the  first  place,  and  have  in  every  instance 
one  after  another  been  abandoned,  in  consequence  of  the  insuffi- 
ciency of  the  material  produced,  to  pay  the  working  expenses. 
Such  has  been  the  case  at  Pitts'  Sound  Island,  and  at  the  mouth  of 
the  Teri-a  Nova  Brook,  where,  like  many  other  places  occupied  by 
the  same  formation  in  Conception  and  Placentia  Bays  and  other 
parts,  notwithstanding  the  many  beautiful  specimens  procured  of 
various  rich  ores  of  copper,  not  one  of  all  the  localities  that  have 
been  tried  has  yet  proved  sufficiently  encouraging  to  establish  a 
mine.  The  attempts  hitherto  made  at  mining  operations  in  these 
rocks  seem  invariably  to  have  been  upon  quartz  veins,  where  the 
surface  exhibited  perhaps  a  little  more  than  ordinary  indications, 
especially  of  the  grey  or  variegated  ores  of  copper;  while  tlie 
great  longitudinal  dislocations,  where  the  master  lodes  might  with 
reason  be  expected,  have  been  ignored  altogether.  At  Pitts* 
Sound  Island,  for  example,  there  are  at  least  two  such  faults, 
running  from  end  to  end  of  the  island,  where  copper  ore  is  clearly 
indicated  on  the  adjacent  rocks  where  they  are  exposed,  by  the 
presence  of  green  carbonate ;  but  as  the  faults  run  for  the  most 
part  along  wet  or  marshy  spots  or  in  the  beds  of  rivulets,  a  con- 
siderable amount  of  costeening  might  be  requisite  to  prove  the 
ground ;  and  it  is  probably  to  this  want  of  natural  exposure  that 
the  neglect  is  to  be  attributed. 
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On  the  north  side  of  Lakeman's  Island,  a  set  of  strong  quartz 
veins  may  be  seen  putting  the  strata  transversely,  all  of  which 
exhibit  beautiful  specimens  of  the  variegated  sulphuret  of  copper, 
in  bunches,  small  strings  and  spots,  besides  specular  iron  and  iron 
pyrites  in  some  profusion ;  but  the  quantity  of  ore,  judging  from 
the  external  display  on  the  surface,  is  certainly  insu£5cient  to  be 
remunerative.  These  veins,  moreover,  are  not  seen  upon  the  cliffs 
of  the  south  side  of  the  island,  from  which  circumstance  it  may  be 
inferred,  either  that  they  thin  out  altogether,  or  are  cut  off  by  one 
of  the  longitudinal  faults  already  referred  to. 

On  the  right  bank  of  the  Terra  Nova  Biver,  about  half  a  mile 
up  its  course  from  the  mouth,  an  opening  has  been  made  on  a 
quartz  vein  running  in  a  fault,  and  cutting  the  strata,  which 
include  another  vein  of  quartz,  at  nearly  right  angles.  At  the 
point  where  the  quartz  veins  intersected  each  other,  there  is  said 
to  have  been  a  good  display  of  copper,  and  a  shaft  was  sunk  24  feet 
in  depth ;  a  surface  drift  was  also  cut  86  feet  in  length  by  12  feet 
in  width,  from  which  a  few  tons  of  ore  were  extracted,  chiefly  from 
the  shaft.  The  shaft,  however,  being  close  to  the  bank,  was  shortly 
inundated  by  the  waters  of  the  river,  and  had  to  be  abandoned. 
The  surface  drift  appears  to  have  been  intended  to  follow  the 
course  of  the  fault,  which  is  indicated  by  a  slick-in-sided  wall  on 
the  west  side,  until  it  should  reach  the  intersection  of  a  great 
quartz  vein,  about  a  quarter  of  a  mile  back  from  the  river.  This 
quartz  vein  is  a  very  conspicuous  one,  running  exactly  on  the  strike 
of  the  strata,  and  is  at  many  parts  upwards  of  8  feet  thick ;  it 
may  be  easily  traced  for  upwards  of  a  mile.  It  appeared  to  me, 
however,  on  examination,  to  be  singularly  larren  of  any  ore  what- 
ever, except  some  cubical  iron  pyrites,  which  occurs  at  intervals, 
rather  than  regularly  along  its  course.  Some  few  small  openings 
had  also  been  made  along  the  run  of  the  fault,  but  I  could  perceive 
no  indication  of  ore  worthy  of  attention. 

The  superficial  deposits  of  the  Terra  Nova  Valley  are  often  very 
ferruginous,  containing  an  ore  of  the  quality  of  bog  or  tufaceous 
iron,  to  a  remarkable  extent.  The  sandbanks  of  Terra  Nova  Lake, 
of  the  lakes  and  ponds  surrounding  it,  and  of  the  river  below,  are 
cemented  in  some  cases  so  rigidly  by  this  iron  ore,  as  to  assume 
the  appearance  of  a  solid  sandstone;  and  springs  of  chalybeate 
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water  issue  from  beneath  these  deposits  at  many  parts  of  the 
country.  In  the  event  of  this  region  becoming  inhabited,  this  ore 
can  hardly  fail  to  be  of  economic  importance,  although  the  de- 
struction of  the  forests,  which  might  have  supplied  the  necessary 
fuel  for  smelting  and  other  purposes,  will  doubtless  be  grievously 
felt 

The  same  valley  contains  a  thick  deposit  of  clay,  usually  of  a 
blue,  but  sometimes  of  a  yellowish  colour,  which  is  doubtless  capable 
of  being  brought  into  use  for  the  manufacture  of  bricks. 

HaviDg  instructed  Mr.  Howley  to  examine  the  coast  of  Trinity 
Bay,  while  I  proceeded  into  the  interior,  he  accordingly  began  his 
work  near  Cape  Bonavista,  and  with  a  few  unavoidable  interrup- 
tions, followed  it  round  as  far  as  Hant's  Harbour  on  the  eastern 
shores.  While  on  this  excursion,  he  visited  Smitli's  and  Bandom 
Sounds,  Bay  of  Bulls'  Arm  (whence  he  crossed  to  Come-by-Chance 
in  Placentia  Bay),  and  several  other  of  the  principal  great  inlets. 
The  following  is  a  general  summary  of  the  information  collected  by 
him  on  that  occasion. 

Between  Cape  Bonavista  and  British  Harbour  (the  latter  being 
about  6  or  7  miles  above  Bona  venture  Head),  the  rocks  of  the  coast 
consist  exclusively  of  the  upper  and  middle  members  of  the  inter- 
mediate system ;  the  slates  and  quartzites  of  divisions  e  and  d  of 
last  year's  section,  surmounted  by  the  sandstones  and  conglomerates 
of  Signal  Hill,  «,/,  g  being  again  and  again  brought  to  the  surface 
by  a  succession  of  undulations,  and  occasionally  being  repeated  by 
a  series  of  transverse  faults,  which  usually  run  in  a  north  and  south 
direction.  Veins  of  white  quartz  are  abundant  in  this  region  as 
elsewhere  in  the  same  formation,  the  most  regular  and  best  defined 
of  which  run  exactly  parallel  with  the  stratification.  Many  of 
these  veins  are  charged  with  the  ores  of  copper  and  with  galena, 
and  are  particularly  alluded  to  in  that  respect,  as  occurring  in  close 
proximity  to  Cape  Bonavista,  and  in  the  neighbourhood  of  Catalina. 
The  pyritiferous  character  of  the  slates  of  the  latter  place  has  long 
been  known  ;  the  cubical  crystals  of  large  size  and  brilliant  aspect 
having  attracted  attention,  and  acquired  a  local  reputation  as 
Catalina  stone.  A  collection  of  quartz  from  sundry  of  these  veins 
was  made  to  be  submitted  for  chemical  analysis. 

At  or  near  British  Harbour  there  is  an  evident  change  of 
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formation,  and  it  would  appear  that  a  large  tract  of  conntry  to  the 
westward  of  that  part,  including  the  whole  or  the  greater  part  of 
Bandom  Islandy  is  spread  over  by  roeks  which,  judging  from  the 
resemblance  the  fossils  collected  from  various  parts  of  the  dis- 
tribution bear  to  those  lately  described  by  Mr.  Billings,  are  chiefly 
or  altogether  of  Primordial  Silurian  age.  The  same  formation 
further  seems  to  occupy  the  west  coast  of  Trinity  Bay,  from  Bandom 
Sound  to  Bay  of  Bulls'  Arm,  on  the  western  shores  of  which  the 
older  slates  with  the  Signal  Hill  rocks  again  come  up,  and  hold 
the  coast  to  the  southward  to  the  neighbourhood  of  Chance  Cove. 
At  Tickle  Harbour  we  again  come  upon  the  upper  formation,  which, 
according  to  Mr.  Howley,  occupies  the  whole  or  most  of  the  coasts 
nearly  to  Old  Perlican,  forming  a  trough,  the  lower  members  of  which 
rise  with  a  westerly  dip  on  the  eastern  shores,  and  with  an  easterly 
inclination  on  the  peninsula  between  Tickle  Harbour  and  Cottiers 
Bay,  the  higher  measures  in  the  centre  being  concealed  below  the 
waters  of  the  bay.  On  both  sides  of  Chapel  Arm  the  strata  are 
disturbed  and  altered  by  intrusive  trap,  sometimes  rudely  columnar, 
running  on  the  axis  of  the  trough.  The  trap,  which  is  described 
as  chiefly  greenstone,  comes  out  on  the  shore  in  a  succession  of 
dykes,  the  intervals  between  being  filled  up  with  a  black  shale,  in 
which  some  fossils  were  found.  Some  of  the  trap  also  appears  to 
be  amygdaloidal,  the  cellules  filled  with  pure  white  calc  spar,  in 
which  patches  and  large  fi'agments  of  black  shale,  together  with 
great  spherical  concretions,  are  caught  and  mingled  up  confusedly 
with  the  igneous  mass. 

In  consequence  of  the  numerous  and  complicated  folds  by  which 
these  rocks  are  afieeted,  together  with  the  frequent  dislocations 
and  intrusions  of  trap,  cutting  up  and  throwing  different  parts  of 
the  formation  into  juxtaposition,  Mr.  Howley  was  unable  to  ascer- 
tain the  thickness  of  the  various  strata  of  which  it  is  composed ;  but 
the  order  of  superposition  seems  upon  the  whole  tolerably  clear, 
and  will  probably  be  found  to  be  nearly  thus,  in  the  ascending 
order : — 

1.  Red,  green,  and  brownish  Bandstones  with  flaggy  or  slaty  divisions,  and  Wis 

of  conglomerate. 

2.  Black  shales  or  slates.    Obscure  fossils. 

3.  Reddish  or  grey  concretionary  limeBtonc.    Obscure  foedls. 
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4.  Red  and  green  arenaceous  slates  and  sandstones,  with  beds  of  limestone,^ 

the  stronger  and  more  prominent  of  the  latter  of  which  are  towards 
the  top,  and  are  usually  of  a  bright  red  colour.     Fossils. 

5.  Bed  and  green,  sometimes  blue  or  purplish  slates,  with  an  oblique  and 

perfect  cleavage,  frequently  of  excellent  quality  as  a  roofing  slate,  and 
quarried  for  that  purpose  at  some  parts.  The  slates  in  some  cases  are 
overlaid  by  a  band  of  compact  whitish  quartzite,  which  passes  upwards 
into  a  reddish  sandstone. 

6.  Argillaceous  shales  succeeded  by  arenaceous  and  micaceous  shales,  and  mica- 

ceous sandstones,  with  Cruziana  and  other  fossils  representing  the  rocks  of 
the  Bell  Islands  in  Conception  Bay. 

The  arenaceous  deposits  at  the  base  of  the  formation  must 
attain  a  much  greater  thickness  and  importance  in  Trinity  Bay 
than  they  do  in  Conception  Bay,  while  the  black  shales  which 
overlie  them  are  thinner  or  altogether  absent.     The  two  together, 
Nos.  1  and  2,  represent  P,  e  of  last  year's  section ;  but  while 
No.  1  is  represented  in  Conception  Bay  by  about  50  feet  of  con- 
glomerate at  Manuel's  Brook,  and  by  a  narrow  strip  of  reddish 
sandstone  at  Harbour  Main  and  farther  north,  it  is  displayed  promi- 
nently and  in  great  volume  on  the  shores  of  Trinity  Bay  on  both 
sides ;  the  succeeding  black  shales,  which  at  Manuel's  Brook  are 
about  250  feet  thick,  being  only  exhibited  in  a  few  narrow  belts  on 
the  east  coast  of  Trinity  Bay,  on  the  west  shore  of  Chapel  Arm, 
and  on  the  south-west  end  of  Random  Island.     The  sandstones  of 
No.  1  occupy  the  coast  of  the  mainland   from  the  vicinity  of 
British  Harbour  for  nearly  11  miles  to  the  westward,  and  all  the 
eastern  end  of  Random  Island  up  to  Skimmer's  Gove  (the  strata 
being  several  times  repeated  by  undulations),  where  they  are  suc- 
ceeded by  a  concretionary  limestone,  No.  3.    A  series  of  calcareous 
strata,  which  at  some  parts  holds  obscure  fossils,  then  succeeds  to 
the  westward,  interstratified  with  red  and  green  slaty  and  arena- 
ceous beds,  with  a  mass  of  red  or  flesh-coloured  limestone  at  the 
top,  which  comes  in  on  the  eastern  side  of  Britannia  Cove,  dipping 
by  compass  N.  65°  W.  <  80°,  or  nearly  vertical.    Over  the  latter 
limestone  there  are  the  variegated  slates  of  No.  5,  and  it  would 
appear  that  it  is  in  this  latter  division  that  the  slates  of  the  north 
shore  of  Smith's  Sound  are  quarried.    From  British  Harbour  these 
rocks  strike  in  a  north-easterly  direction,  with  a  north-westerly  dip, 
which,  if  not  interrupted  in  their  course,  would  bring  them  out  on 
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the  coast  again  near  Eeels  in  Bonayista  Bay,  where  the  existence 
of  similar  strata  was  long  ago  observed  by  Mr.  Jukes,  but  as  that 
section  of  the  country  has  yet  to  be  further  and  more  carefully 
examined,  it  would  be  premature  to  advance  further  particulars. 

A  set  of  red  and  green  sandstones,  which  were  supposed  to  be 
an  extension  of  the  lower  part  of  the  formation  No.  1,  runs  along 
the  coast  from  Random  Sound  to  the  point  of  Bull  Island,  with  a 
general  dip  to  the  westward,  then  striking  up  Bay  of  Bulls'  Arm 
towards  Mosquito  Cove,  they  sweep  round  again  from  that  locality 
towards  Come-by-Ghance,  in  Placentia  Bay,  where  some  of  the 
lower  members  of  the  formation  were  observed  in  1868,  and  were 
described  in  the  Report  of  that  year  at  page  165.  The  same, 
or  very  similar  sandstones,  present  themselves  at  Bluff  Head  on 
the  north  side  of  Random  Island,  being  apparently  brought  up 
on  the  axis  of  a  subordinate  anticlinal,  and  are  again  repeated  on 
the  mainland  at  the  head  of  the  sound  between  the  bar  and  the 
bottom,  where  they  are  broken  through  by  a  mass  of  intrusive 
syenite.  Most  of  the  western  end  of  Random  Island,  particularly 
on  the  northern  side,  is  spread  over  by  micaceous  shales  and 
sandstones,  in  which  Crtmana  and  other  fossils  were  found,  indi- 
cating their  horizon  to  be  that  of  the  Bell  Islands  in  Conception 
Bay. 

On  the  west  side  of  Tickle  Harbour,  north  of  the  Long  Beach, 
there  is  an  exposure  of  altered  rocks,  consisting  of  purplish  and 
variegated  slates,  associated  with  serpentine  and  other  steatitic 
rocks,  together  with  layers  of  yellowish  quartzite,  which  are  inter- 
sected with  quartz  veins  with  asbestos.  It  is  impossible,  in  the 
meantime,  to  say  to  what  horizon  these  rocks  ought  to  be  referred, 
as  the  contact  was  not  seen,  either  with  the  recognised  portion  of 
the  intermediate  system,  or  with  the  upper  formation ;  their  geo- 
graphical position,  however,  is  in  favour  of  the  probability  that 
they  belong  to  the*  intermediate  system,  and  even  may  be  low 
down  in  it* 

The  upper  formation  of  Trinity  Bay  would  thus  appear  to  be 
arranged  in  two  rudely  elliptical-shaped  troughs,  divided  by  a 
lidge  of  the  intermediate  system  coming  up  between  on  the  axis  of 
a  subordinate  anticlinal  within  the  great  synclinal  of  the  region. 

*  Further  research  has  suggested  the  probability  that  this  mass  is  intmsive 
(see  Report  for  1872). 
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The  whole  of  the  western  shore  of  St.  Mary's  Bay  seems  to  be 
occupied  by  Primordial  Silurian  rocks,  chiefly,  if  not  altogether, 
of  measures  lower  than  the  Bell  Island  sandstones  and  shales, 
which  as  yet  have  not  been  recognised  with  certainty  in  any  part 
of  the  peninsula.  The  lower  measures  exposed,  which  here  consist 
of  red  and  green  sandstones,  with  slaty  and  arenaceous  divisions, 
and  a  remarkable  band  of  whitish,  hard,  and  compact  quartzite  at 
the  top,  strike  generally  with  the  trend  of  the  coast,  and  westerly 
dip,  from  the  neighbourhood  of  Cape  Dog  to  Bed  Head,  where, 
turning  off  in  a  south-easterly  direction,  they  disappear  below  the 
waters  of  the  bay.  At  Bed  Head  Biver  these  strata  were  found  to 
be  succeeded  by  a  solid  bed  of  fossiliferous  limestone  of  a  red 
colour,  overlaid  by  red  and  green  slates,  holding  Paradoondea  and 
other  fossils,  which  latter,  striking  along  the  shore  southward  of 
Bed  Head,  constitute  the  cliffs  for  the  most  part  to  Branch  Head. 

Judging  from  the  £Eicts  ascertained  during  the  summer  of  1868 
and  those  collected  this  season,  there  would  seem  to  be  a  large 
area  of  the  peninsula  between  Placentia  and  St.  Mary's  Bay  spread 
over  by  rocks  of  Primordial  Silurian  age,  but  the  inland  boundaries 
of  the  formation  are  still  undiscovered;  and  the  nature  of  the 
country,  which  is  for  the  greater  part  concealed  under  enormous 
marshes,  renders  the  task  of  following  the  outcrops  always  exceed- 
ingly difiScult  and  sometimes  impossible;  nevertheless  there  is 
sufiScient  evidence  to  assume  that  the  formation  is  divided  into  at 
least  two  trouglis,  one  towards  the  shores  of  Placentia  Bay,  the 
other  towards  St.  Mary's  Bay.  A  prolongation  of  the  eastern 
trough  to  the  northward,  by  the  valley  of  the  Bocky  Biver,  would 
strike  in  the  direction  of  the  eastern  trough  in  Trinity  Bay,  with 
which  it  may,  on  further  research,  prove  to  be  united. 

Among  the  economics  of  this  formation  are  limestone,  roofing 
slate,  flagging  stone,  and  building  stone ;  the  ores  of  copper,  iron, 
and  manganese  have  been  observed  at  sundry  parts  of  its  distribu- 
tion, and  there  are  reasons  for  supposing  that  it  is  not  impossible 
they  may  also  prove  to  contain  the  precious  metals. 

The  limestone  is  often  of  a  quality  suited  for  burning  into  lime ; 
and  the  thicker  beds  are  almost  always  fit  for  building  purposes. 
In  some  cases  the  rock  takes  a  high  polish,  and  might  be  used  as 
an  ornamental  marble. 

The  slates  overlying  the  limestones  are  frequently  of  an  excellent 
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description  for  roofing  purpages,  and  can  hardly  fail  to  bev^omc 
hereafter  of  great  importance  among  the  natural  products  of  the 
country.  They  have  already  been  worked,  and  I  believe  profitably, 
on  the  northern  shore  of  Smith's  Sound,  and  Mr.  Howley  reports 
having  met  with  them  at  several  other  places ;  among  others,  in 
Bay  of  Bulls'  Arm,  where  the  cleavage  is  perfect  and  the  rock  in 
ample  abundance. 

Flags  may  be  procured  from  the  arenaceous  deposits  at  the 
base  of  the  formation,  and  are  especially  alluded  to  by  Mr.  Howley, 
as  being  largely  exhibited  near  Heart's  Content 

The  sandstones  of  Kelly's  Island  have  been  mentioned  in  pre- 
vious reports  as  affording  abundance  of  excellent  building  material ; 
and  although  the  fact  is  not  stated  by  Mr.  Howley,  the  equivalents 
of  these  rocks  in  Bandom  Island  may  possibly  be  found  to  possess 
beds  of  equal  importance.  The  syenite  on  the  western  shore 
opposite  Bandom  Island  is  said  to  be  a  very  handsome  building 
stone,  comparatively  easily  quarried,  and  favourably  situated  for 
embarkation. 

The  metalliferous  ores  have  usually  been  observed  in  quartz 
veins.  Copper  pyrites  was  seen  at  the  head  of  Bandom  Sound,  in 
a  vein  of  quartz  about  2  feet  thick,  which  intersects  the  strata 
bearing  nearly  east  and  west.  Tlie  ore  is  thinly  disseminated 
through  the  quartz.  Specimens  of  quartz  with  copper  were  shown 
to  Mr.  Howley  by  some  of  the  residents,  reported  to  have  been 
found  near  the  eastern  end  of  Bandom  Island.  A  quartz  crystal 
was  also  exhibited  with  a  small  apeck  of  gold  adhering  to  it,  which 
ivaa  said  to  have  been  found  on  Bandom  Island.  All  such  state- 
ments, howevir,  must  be  received  with  great  caution.  In  St. 
Mary's  Bay  small  quartz  veins  holding  copper  pyrites  were 
observed  near  Cape  Dog;  and  the  same  ore  is  reported  as 
occurring  near  the  little  Barrachoix ;  but  the  latter  locality  was 
not  visited. 

Iron  and  manganese  are  often  seen  as  a  superficial  deposit  in 
the  form  of  bog  or  tufaceous  ore. 

West  of  Foster's  Point  on  the  mainland,  and  nearly  opposite 
Snook's  Harbour  on  Bandom  Island,  a  brickyard  has  been  esta- 
blished, and  the  material  produced  is  said  to  be  of  good  quality. 
The  clay  from  which  the  bricks  are  manufactured  rises  in  a  bank 
about  30  feet  high,  over  the  water's  level. 
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Much  of  the  land  on  both  sides  of  Smith's  Sound  is  reported  as 
of  excellent  soil,  in  certain  districts  extending  over  large  areas, 
where  the  surface  is  of  a  rich  mould,  unencumbered  with  bouldersi 
and  generally  level  or  gently  undulating.  The  north-western  end 
of  Random  Island,  and  Britannia  Cove  on  the  same  island,  are  par- 
ticularly alluded  to,  as  of  this  quality.  The  same  character,  to  a 
considerable  extent,  applies  to  the  country  at  the  head,  and  on  the 
northern  side  of  Bay  of  Bulls'  Arm,  and  also  to  portions  of  the  bay 
region  between  Tickle  Harbour  and  Heart's  Delight  It  is  worthy 
of  note  that  in  each  of  these  instances  the  country  is  underlaid  by 
rocks  of  calcareous  quality,  which,  beyond  doubt,  have  played  an 
important  part  in  giving  origin  to  the  superiority  of  soil  they  dis- 
play, to  the  more  arenaceous  or  silicious  parts  surrounding  them. 
Similar  instances  may  be  quoted,  as  occurring  at  the  Bell  Islands 
in  Conception  Bay,  and  on  the  calcareous  regions  on  the  Placentia 
and  St.  Mary's  Bays'  peninsula. 

Excursion  prom  the  Bay  D'Espoir  up  the  Valley 

OF  THE  Bay  East  Brook. 

The  purpose  of  this  excursion  is  explained  at  pages  188 
and  189,  to  which  I  beg  to  refer.  The  chief  object  in  view  was 
to  reach  the  serpentine  region  described  by  Mr.  W.  C.  Cormack, 
which  there  is  good  reason  for  supposing  will  prove  to  be  the 
equivalent  of  the  Quebec  group  of  rocks,  and  to  follow  out 
their  distribution ;  but  the  season  being  far  advanced  by  the  time 
I  reached  the  Bay  D'Espoir,  the  examination  was  necessarily 
incomplete  and  cursory,  although  useful  as  preliminary  to  a  more 
regular  and  systematic  survey.  In  order  to  be  preparefl  to  carry 
out  such  a  survey  as  early  as  possible  during  the  following  season, 
my  canoes  were  left  for  repair  (which  they  much  needed)  with  the 
Indians  who  had  been  in  my  employ,  at  Conne  ;  while  my  camp 
equipage  was  left  in  charge  of  the  agent  of  Messrs.  Newman  and 
Go.  at  Gaultois.  As  I  consider  that  a  careful  survey  of  this  inte* 
rior  region  will  prove  of  CFsential  importance  in  developing  the 
geological  structure  of  the  Island,  I  beg  most  respectfully  to  recom* 
mend  that  the  line  of  route  proposed  in  the  first  instance  for  the 
operations  of  1869  be  followed  up  in  1870. 

The  route  that  was  travelled  commenced  by  making  a  portage 
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^whose  interest  it  is  to  protect  it,  as  by  a  host  of  intruders  from 
St  Peter's,  Placentia  Bay,  and  many  other  parts,  who  annually 
d  a  fleet  of  small  coasters  with  the  choicest  cullings,  while  at 
Ihe  same  time  the  smaller  timber  is  recklessly  cut  down,  for  no 
piher  purpose  whatever  but  to  encumber  the  ground. 

After  leaving  Bay  D'Espoir  on  the  route  to  Long  Pond,  when 

,6  heights  are  attained,  which  rise  sharply  within  about  a  mile  to 

60  feet,  the  country  opens  out  into  great  marshes  and  barrens, 

ly  timbered  with  straggling  trees  and  small  groves;  and 

18  character,  alternating  with  dense  thickets  of  small  stimted 

on  the  slopes  towards  the  watercourses,  may  be  said  to 

in  over  the  whole  region.    The  country  surrounding  the  chain 

lakes  is  almost  all  more  or  less  moimtainous,  although  the  hills 

no  case  reach  any  remarkable  altitude,  but  are  often  rugged, 

ky,  and  bare ;  and  with  the  exception  of  a  few  isolated  spots  on 

lower  grounds,  no  land  was  seen  worthy  of  special  notice  as 

being  capable  of  agricultural  improvement     On  the  other  hand, 

•hould  the  interior  prove  to  be  metalliferous,  which  seems  highly 

■probable,  the  facilities  offered  for  reaching  it,  in  a  great  measure 

.by  natural  water  communication,  must  be  obvious. 

Begarding  the  distribution  of  the  geological  formations,  little 
P  oan  judiciously  be  said  until  the  country  is  somewhat  accurately 
r  surveyed  and  mapped.  On  both  sides  of  the  upper  part  of  the 
Bay  D'Espoir,  and  inland  for  a  few  miles  to  the  northward,  the 
rock  is  chiefly  a  black  plumbaginous  slate,  interstratified  with 
thin  bands  of  compact  sandstone,  of  a  grey  colour  on  fracture, 
weathering  yellowish.  The  shales  or  slates  are  sometimes  slightly 
calcareous.  Taken  as  a  whole,  the  rocks  exposed  on  the  shores  of 
the  bay  dip  at  a  very  moderate  angle  to  the  northward ;  but  they 
are  very  much  disturbed  and  corrugated  at  some  parts,  and  the 
same  strata  may  frequently  be  seen  in  the  cliffs  along  the  shore, 
repeating  themselves  in  a  succession  of  wave-like  undulations  for 
considerable  distances.  These  rocks  are  traversed  by  numerous 
quartz  veins,  which  occasionally  are  also  calcareous,  and  in  many 
cases  contain  the  ores  of  copper  and  lead,  together  with  iron 
pyrites.  The  presence  of  other  substances  was  also  observed,  but 
not  being  identified,  specimens  were  collected  to  be  submitted  to 
chemical  analysis.  At  page  94  of  my  Beport  for  1866,  under 
the  head  of  plumbago,  the  views  then  entertained  for  the  probable 
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of  between  3  and  4  mrles,  from  ^e  head  of  Bay  D'Espoir  in  a 
westerly  direction,  to  a  large  sbeet  of  water  known  as  Long  Pond- 
by  the  In<9ians,  but  called  Sir  A.  Johnstone's  Lake  1^  Connack, 
this  being  the  lowest  of  a  succession  of  lakes  on  the  Bay  East 
Biver.  The  height  of  this  lake  above  the  sea  by  aneroid  was  foond 
to  be  523  feet.  It  dischai^ea  its  waters  from  the  south-west  end 
over  a  set  of  cascades  and  Tiolent  rapids,  within  a  distance  probably 
not  exceeding  2  or  3  miles,  iuto  Bay  East.  The  general  course  of 
the  river  upwards  bears  a  little  to  the  eastward  of  north  for  many 
mtlea.  It  consists  of  a  chain  of  lakes,  linkeil  together  by  short  and 
narrow  streams,  the  lakes  usually  lying  obliquely  transTerse  to  the 
trend  of  the  valley.  The  lakes  of  this  chain  above  Long  Fond  are 
called  by  the  Indians  Souli  Fond,  Brazil  Pond,  Burnt  Pond,  and 
Boand  Fond,  the  latter  being  between  30  and  40  miles  from  the 
mouth  of  the  river,  and  the  farthest  that  I  was  enabled  to  reach. 
Above  Bound  Pond,  according  to  the  Indians,  there  is  a  stretch  of 
river,  more  or  less  rapid  for  10  miles  nearly  due  north  to  Pipe- 
stone Fond,  a  name  which  may  be  presumed  to  imply  the  presence 
of  magnesian  rocks,  and  probably  those  of  the  Quebec  group. 
Above  Pipe-stone  Pond  the  main  river  is  described  as  turning 
sharply  to  the  westward  for  a  few  miles,  then  opening  oat  again  in 
a  large  lake  called  Petiwickpegh,  which  is  joined  again  by  a  short 
stream  flowing  fiom  the  north  to  another  large  lake  called  W'ach- 
tewbeesb,  or  Crooked  Pond,  said  to  be  the  principal  source  of  the 
river.  A  small  stream  falls  into  Pipe-sloue  Fond  at  its  eastern  end, 
following  up  which  a  few  miles  reaches  its  termination  at  the 
watershed  between  thi!  north  and  south  flowing  streams,  a  distance 
of  hair  a  mile  or  less  dividing  this  bead  of  the  Bay  East  Hi  ver  from 
a  stream  which  runs  into  the  Exploits.  I  was  further  informed  by 
the  Indians  that  a  canoe  route  could  be  followed  without  much 
difficulty  from  the  eastern  extremity  of  Long  Fond  to  tbe  Gander 
Biver  and  thence  to  Gander  Bay. 

In  the  immediate  vicinity  of  the  Bay  D'Espoir  there  are  tracts 
of  good  land,  sometimes  of  considerable  area,  of  which  the  valley 
of  Conne  Kiver  and  portions  of  tbe  shores  of  the  bay  towards  its 
^ead  are  examples;  all  the  region  towards  the  sea  is  densely 
oovezed  with  forest,  in  many  parts  yielding  stout  timber  of  the 
varitities.  Much  of  this  fine  forest,  however,  is  rapidly  and 
~  illy  being  destroyed,  not  so  much  by  tbe  nearer  inhabitants. 
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whose  interest  it  is  to  protect  it,  as  by  a  host  of  intruders  from 
St.  Peter's,  Placentia  Bay,  and  many  other  parts,  who  annually 
load  a  fleet  of  small  coasters  with  the  choicest  cuUings,  while  at 
the  same  time  the  smaller  timber  is  recklessly  cnt  down,  for  no 
other  purpose  whatever  but  to  encumber  the  ground. 

After  leaving  Bay  D'Espoir  on  the  route  to  Long  Pond,  when 
the  heights  are  attained,  which  rise  sharply  within  about  a  mile  to 
760  feet,  the  country  opens  out  into  great  marshes  and  barrens, 
partially  timbered  with  straggling  trees  and  small  groves;  and 
this  character,  alternating  with  dense  thickets  of  small  stunted 
woods  on  the  slopes  towards  the  watercourses,  may  be  said  to 
obtain  over  the  whole  region.  The  country  surrounding  the  chain 
of  lakes  is  almost  all  more  or  less  mountainous,  although  the  hills 
in  no  case  reach  any  remarkable  altitude,  but  are  often  rugged, 
rocky,  and  bare ;  and  with  the  exception  of  a  few  isolated  spots  on 
the  lower  grounds,  no  land  was  seen  worthy  of  special  notice  as 
being  capable  of  agricultural  improvement  On  the  other  hand, 
should  the  interior  prove  to  be  metalliferous,  which  seems  highly 
probable,  the  facilities  offered  for  reaching  it,  in  a  great  measure 
by  natural  water  communication,  must  be  obvious. 

Regarding  the  distribution  of  the  geological  formations,  little 
can  judiciously  be  said  until  the  country  is  somewhat  accurately 
surveyed  and  mapped.  On  both  sides  of  the  upper  part  of  the 
Bay  D'Espoir,  and  inland  for  a  few  miles  to  the  northward,  the 
rock  is  cliiefly  a  black  plumbaginous  slate,  interstratified  with 
thin  bands  of  compact  sandstone,  of  a  grey  colour  on  fracture, 
weathering  yellowish.  The  shales  or  slates  are  sometimes  slightly 
calcareous.  Taken  as  a  whole,  the  rocks  exposed  on  the  shores  of 
the  bay  dip  at  a  very  moderate  angle  to  the  northward ;  but  they 
are  very  much  disturbed  and  corrugated  at  some  parts,  and  the 
same  strata  may  frequently  be  seen  in  the  cliffs  along  the  shore, 
repeating  themselves  in  a  succession  of  wave-like  undulations  for 
considerable  distances.  These  rocks  are  traversed  by  numerous 
quartz  veins,  which  occasionally  are  also  calcareous,  and  in  many 
cases  contain  the  ores  of  copper  and  lead,  together  with  iron 
pyrites.  The  presence  of  other  substances  was  dso  observed,  but 
not  being  identified,  specimens  were  collected  to  be  submitted  to 
chemical  analysis.  At  page  94  of  my  Beport  for  1866,  under 
the  head  of  plumbago,  the  views  then  entertained  for  the  probable 
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horizon  of  these  rocks  is  mentioned,  and  as  yet  no  evidence  has 
been  discoyered  to  change  or  modify  the  opinions  there  expressed. 

The  country  to  the  westward  of  the  chain  of  lakes  is  to  a  great 
extent  occupied  by  granitic  or  gneissoid  rock,  while  that  to  the 
eastward  is  chiefly  of  slate  with  quartzite  and  trap.  The  litho- 
logical  resemblance  which  the  latter  rocks  bear  to  certain  parts  of 
the  intermediate  system  is  suggestive  of  their  geological  horizon, 
but  nothing  can  be  said  with  safety  in  this  respect  until  the  region 
is  more  thoroughly  examined. 

From  all  the  facts  hitherto  ascertained,  and  described  with 
more  or  less  detail  in  this  and  former  reports,  it  may  be  observed 
that  the  geological  formations  of  the  eastern  and  southern  parts 
of  the  Island  are  all  lower  in  stratigraphical  position  than  the 
rocks  of  the  Quebec  group ;  and  although  many  ores,  and  minerals 
of  various  descriptions,  are  found  to  exist  within  the  range  of  the 
more  ancient  deposits,  the  conditions  .and  circumstances  under 
which  they  occur  are  essentially  diflerent  from  those  of  the  newer 
formation,  of  which  the  mine  at  Tilt  Cove  is  an  example ;  and  it 
may  further  be  stated  that  the  structure,  so  far  as  our  present 
imperfect  evidence  can  be  depended  upon,  tends  to  show  the 
improbability  of  rocks  contemporaneous  with  those  on  the  south 
side  of  the  Cape  St.  John  peninsula  being  found  to  the  eastward 
of  a  line  drawn  roughly  through  the  island,  from  Fogo  to  the 
head  of  Placentia  Bay. 

In  conclusion,  I  beg  permission  to  remark  that  this  and  all 
such  annual  Beports  of  progress  must  be  considered  as  mere  out- 
lines of  such  facts  as  may  from  time  to  time  have  been  observed, 
especially  during  the  season  to  which  they  refer ;  and  it  will  not 
be  before  a  trustworthy  topographical  map  has  been  constructed, 
the  fossils  from  various  formations  exconined  and  described,  and 
the  rocks  and  minerals  submitted  to  chemical  analysis,  that  the 
geological  boundaries  can  be  drawn  and  details  given  with  any 
degree  of  accuracy.  When  this  has  been  accomplished,  a  con- 
densed report  of  all  that  has  been  learned  could  be  published 
with  confidence,  and  it  is  to  be  hoped  would  contribute  its  quota 
of  useful  public  information,  and  help  to  lead  towards  the  progress 
and  prosperity  of  the  colony.  As  stated  at  the  commencement  of 
this  Report,  the  necessary  mapping  is  in  progress,  and  the  fossils 
and  minerals  are  under  examination ;  but  as  an  instance  of  the  care 
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Blr.  Selwyn,  and  the  officers  of  the  Geological  Survey  of  Canada 
generally,  and  especially  to  Jlr.  Bilh'ngs,  the  palajontologist  of 
that  institution,  for  having  examined  and  named  most  of  the 
organic  remains  that  had  been  collected  previous  to  the  year 
iust  expired,  and  who  also  has  supplied  me  with  a  small  but  useful 
arrangement,  classified  and  catalogued,  of  the  typical  forms  of 
organisms  belonging  to  the  successive  epochs  as  displayed  in 
Canada,  which  for  comparison  and  illustration  are  of  great  value. 

To  R.  C.  Selwyn,  Esq.,  the  present  Director  of  the  Canadian 
Survey,  I  am  much  indebtoil  for  the  magnificent  geological  map 
of  Canada,  which  was  most  kindly  and  considerately  presented  to 
me,  and  which  I  had  the  honour  to  exhibit  in  the  early  part  of 
last  year  before  your  Excellency  and  the  Legislature. 

Various  samples  and  specimens  of  ores  and  minerals  have  also 
been  referred  to  Dr.  Sterry  Hunt,  of  the  Canadian  Survey,  for 
examination  and  analysis,  which,  as  far  as  his  time  would  permit, 
have  been  kindly  attended  to,  and  the  results  of  some  of  those 
inquiries  are  now  in  my  possession ;  but  the  time  that  necessarily 
elapsed  before  such  specimens  reached  their  destination,  were 
examined,  and  finally  returned,  was  found  to  be  so  very  incon- 
venient, that  I  felt  justified  in  availing  myself  of  the  services  of 
Mr.  R.  C.  Hennessey,  at  present  residing  in  St.  John's,  to  make 
such  chemical  assays  as  I  considered  immediately  necessary. 

Notwithstanding  the  advance  that  the  Survey  has  made  up  to 
the  present  time,  there  is  still  much  to  be  accomplished  before  it 
would  be  either  prudent  or  expedient  to  attempt  to  enter  upon  a 
condensed  report  of  the  whole  subject.  The  field  work  must  still  be 
extended  over  a  vast  area  of  country ;  a  general  map,  with  all  the 
ascertained  facts  recordei  thereon,  must  be  constructed ;  sections 
drawn  to  represent  the  structural  arrangement  and  sequence  of 
the  formations ;  besides  many  other  matters  of  detail,  involving 
much  labour,  study,  and  time.  The  present  Report,  which  I  now 
have  the  honour  to  lay  before  your  Excellency,  must  therefore  be, 
in  common  with  those  which  preceded  it,  a  simple  history  of  the 
manner  in  which  the  investigation  has  been  conducted  during  the 
past  season,  with  such  conclusions  as  may  have  been  arrived  at 
from  the  evidences  observed. 

To  render  geological  subjects  properly  intelligible,  many  illus- 
trations are  absolutely  necessary,  and  there  being  no  means  of 
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CHAPTER  X. 

BEPORT  FOR  1870.  —  SURVEY  OF  BAY  EAST  RIVER  — MB.  ROWLEY'S 
EXAMINATION  OF  SUNDBY  PARTS  OF  THE  COAST. 

Geological  Bubvet  Ofiiob, 
St.  John's,  Newfoundland,  1871. 

May  IT  PLEASE  YOUR  Excellency, — 

The  extended  means  which  were  so  liberally  granted  for  the 
prosecution  of  the  Geological  Survey,  last  session  of  the  Legis- 
lature,  by  the  recommendation  of  your  Excellency  and  the 
Executive  Council,  have  enabled  me  to  make  more  rapid  progress 
in  the  investigation  during  the  late  season  than  was  possible  in 
the  same  space  of  time  any  previous  year.  The  field  work  which 
has  been  accomplished  is  of  considerable  extent,  and  will,  it  is 
hoped,  be  found  both  interesting  and  important;  while  the  ac- 
quisition of  a  building  in  which  to  establish  an  office,  and  wherein 
to  deposit  a  collection  of  specimens,  has  placed  the  Survey  in 
a  position  to  be  useful  as  a  public  institution,  either  as  afibrding 
information  respecting  the  resources  of  the  country,  or  instruction 
to  those  who  may  feel  an  interest  in  matters  of  scientific  inquiry. 

The  collection,  however,  which  has  been  made  from  time  to 
time  on  the  several  explorations,  has  now  accumulated  to  such 
dimensions  as  to  require  much  more  room  for  exhibition  than 
the  building  it  is  now  deposited  in  is  capable  of  affording;  and 
as  such  a  collection  is  a  most  important  auxiliciry  in  studying  out 
the  structure  of  the  country,  as  well  as  an  illustrator  of  what  has 
been  ascertained,  it  is  most  highly  desirable  that  some  suitable 
place  should  be  appointed  to  receive  it.  Of  fossils  alone  there  is 
now  a  large  collection,  the  classification  of  which,  arranged  so  as 
to  represent  the  age  or  stratigraphical  position  of  the  several 
formations  to  which  they  belong,  is  one  of  the  first  and  most 
necessary  steps  in  forwarding  a  geological  investigation. 

For  reference  on  some  points,  and  assistance  in  various  ways, 
1  have  hitherto  been   much    indebted  to    Sir  W.  E.    Logan, 
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Mr.  Selwyn,  and  the  officers  of  the  Geological  Survey  of  Canada 
generally,  and  especially  to  Mr.  Billings,  the  palajontologist  of 
that  institution,  for  having  examined  and  named  most  of  the 
organic  remains  that  had  been  collected  previous  to  the  year 
iust  expired,  and  who  also  has  supplied  me  with  a  small  but  useful 
arrangement,  classified  and  catalogued,  of  the  typical  forms  of 
organisms  belonging  to  the  successive  epochs  as  displayed  in 
Canada,  which  for  comparison  and  illustration  are  of  great  value. 

To  R.  C.  Selwyn,  Esq.,  the  present  Director  of  the  Canadian 
Survey,  I  am  much  indebted  for  the  magnificent  geological  map 
of  Canada,  which  was  most  kindly  and  considerately  presented  to 
me,  and  which  I  had  the  honour  to  exhibit  in  the  early  part  of 
last  year  before  your  Excellency  and  the  Legislature. 

Various  samples  and  specimens  of  ores  and  minerals  have  also 
been  referred  to  Dr.  Sterry  Hunt,  of  the  Canadian  Survey,  for 
examination  and  analysis,  which,  as  far  as  his  time  would  permit, 
have  been  kindly  attended  to,  and  the  results  of  some  of  those 
inquiries  are  now  in  my  possession ;  but  the  time  that  necessarily 
elapsed  before  such  specimens  reached  their  destination,  were 
examined,  and  finally  returned,  was  found  to  be  so  very  incon- 
venient, that  I  felt  justified  in  availing  myself  of  the  services  of 
Mr.  R.  C.  Hennessey,  at  present  residing  in  St.  John's,  to  make 
such  chemical  assays  as  I  considered  immediately  necessary. 

Notwithstanding  the  advance  that  the  Survey  has  made  up  to 
the  present  time,  there  is  still  much  to  be  accomplished  before  it 
would  be  either  prudent  or  expedient  to  attempt  to  enter  upon  a 
condensed  report  of  the  whole  subject.  The  field  work  must  still  be 
extended  over  a  vast  area  of  country ;  a  general  map,  with  all  the 
ascertained  facts  recorded  thereon,  must  be  constructed ;  sections 
drawn  to  represent  the  structural  arrangement  and  sequence  of 
the  formations ;  besides  many  other  matters  of  detail,  involving 
much  labour,  study,  and  time.  The  present  Report,  which  I  now 
have  the  honour  to  lay  before  your  Excellency,  must  therefore  be, 
in  common  with  those  which  preceded  it,  a  simple  history  of  the 
manner  in  which  the  investigation  has  been  conducted  during  the 
past  season,  with  such  conclusions  as  may  have  been  arrived  at 
from  the  evidences  observed. 

To  render  geological  subjects  properly  intelligible,  many  illus- 
trations are  absolutely  necessary,  and  there  being  no  means  of 
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little  over  7  square  mile&  The  height  of  Long  Pond  above  the 
sea  was  found  by  aneroid  to  be  523  feet  The  main  river  enters 
the  lake  on  the  western  side,  about  equidistant  from  each  of  its 
extreme  ends,  and  its  upward  course  bears,  exclusive  of  sinuosities, 
a  little  west  of  north  for  between  2  and  3  miles,  above  which  it 
bends  sharply  round  again  to  the  southward  for  about  a  mile, 
when  it  expands,  still  bearing  in  a  soutlierly  direction  into 
Soulis  Pond,  which  lies  nearly  parallel  with  the  southern  end 
of  Long  Pond,  a  low  range  of  hills  dividing  the  two.  The  area 
of  Soulis  Pond  is  about  3^  square  miles,  and  its  height  above  the 
sea  is  550  feet.  A  broad  and  very  rapid  stream  of  only  a  little 
over  half  a  mile  in  length  falls  into  Soulis  Pond  on  the  south-west 
side  (about  3  miles  from  the  lower  end  of  the  lake),  which  joins 
to  Brazil  Pond,  the  next  of  the  suite  ascending.  The  course  up 
Brazil  Pond  is  N.  30""  W.,  and  the  total  length  from  foot  to  head 
a  little  over  4  miles,  the  width  varying  from  under  10  chains  to 
upwards  of  85  chains,  or  at  an  average  of  46  chains.  The  area 
would  thus  be  about  2]^  square  miles.  The  height  of  the  level  of 
Brazil  Pond  above  the  sea  is  575  feet.  The  next  expansion  pro- 
ceeding upwards  is  known  as  Little  Burnt  Pond,  which  is  connected 
with  Brazil  Pond  by  a  sinuous  stream  of  about  a  mile  and  a  half 
along  its  course,  and  falls  into  the  latter  on  its  western  side,  a 
little  over  a  mile  from  its  extreme  northern  end.  The  course  up 
Little  Burnt  Pond  is  nearly  due  north,  and  the  distance  from  foot 
to  head  is  2  miles  70  chains.  The  area  of  Little  Burnt  Pond  is  a 
little  under  2  square  miles,  and  the  height  of  its  surface  above  the 
sea  is  586  feet 

The  river  falls  into  Little  Burnt  Pond  at  its  extreme  northern 
end,  and  is  the  connecting  link  between  it  and  Bound  Pond,  one 
of  the  largest  of  the  suite.  The  course  of  the  stream  is  first  due 
north  for  about  50  chains,  and  afterwards  north-west  for  about 
60  chains  more  to  the  still  water  of  the  lake  above.  The  stream 
is  extremely  rapid,  and  is  broken  at  one  place  by  a  succession  of 
chutes  which  altogether  fall  from  20  to  30  feet.  Bound  Pond  is 
entered  by  a  long  and  narrow  arm,  bearing  due  north  for  about 
8  miles,  beyond  which  it  opens  out  in  a  fine  sheet  of  water,  of  a 
rudely  elliptical  shape  over  the  main  body,  but  indented  by 
numerous  extensive  bays  and  coves,  and  picturesquely  dotted  over 
by  many  islands  of  various  sizes.    The  superficial  area  of  the 
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whole  is  about  14  square  miles,  and  the  height  above  the  sea  was 
computed  to  be  681  feet. 

The  following  courses  along  the  bed  of  the  stream  above  Bound 
Pond,  exclusive  of  minor  turns,  reach  to  Pipe-stone  Pond. 


No. 
Course. 


Bearing  of 

COURK. 


1 
2 

3 
4 
5 


N.  18°  E. 
West 

Nortii 
N.  72°  W. 
N.  15°  W. 


Instance. 


Remarlu. 


miles.  ch«. 


1     40 


4     80 


2     10 


3    72 


From  outlet  into  Bound  Pond  up  to  a  bend  in 
the  riyer. 

Above  the  first  bend  up  a  shiillow  arm  of  stiU 
water,  with  low  marshy  islands,  the  riyer 
coming  in  at  about  85  chains  on  the  north 
side. 

From  riyer  junction  of  No.  2,  strong  rapids  and 
chutes  alternating  with  long  reaches  of  stiU 
water;  a  large  tributary  joins  on  left  side 
within  the  first  mile. 

From  termination  of  No.  3,  riyer  rapid  at  some 
parts,  but  iu  gro.it  part  still  water. 

From  tennination  of  No.  4,  open  and  still  water, 
alternating  with  yery  strong  rapids  and  chutes. 
This  course  terminates  at  the  outlet  of  Pipe- 
stone Pond. 


From  the  end  of  the  last  course  a  bearing  S.  46^  W.,  50  chains, 
reaches  the  junction  of  the  main  river,  which  flows  into  Pipe- 
stone Pond  at  its  south-western  extreme.  The  lake  stretches 
away  to  the  northward,  and  is  divided  into  two  expansions,  of 
nearly  equal  size,  about  the  middle,  by  a  narrow  channel.  The 
general  bearing  from  the  south-west  end  is  N.  16°  E.,  3  miles 
50  chains  to  the  northern  angle  of  the  lake,  where  a  tributary 
falls  in  from  the  north.  The  area  of  the  two  expansions  is  con- 
siderably under  1  square  mile,  and  the  aneroid  gave  the  elevation 
of  the  lake's  surface  to  be  823  feet. 

Following  the  main  river  above  Pipe-stone  Pond,  the  general 
course  is  nearly  due  west,  and  the  distance  rather  under  2  miles 
to  Petiwickpegh,  or  Great  Burnt  Pond,  above  which  and  to  the 
westward  there  are  two  more  large  lakes,  connected  by  short  and 
rapid  streams,  known  as  Wachtewbeesh,  or  Crooked  Pond,  and 
Island  Pond.  A  stream  falls  into  the  latter  from  the  northward, 
the  sources  of  which  are  interlocked  with  some  of  the  tributary 
waters  of  the  Exploits ;  while  another  comes  in  at  its  south-west 
angle,  which  leads  to  waters  falling  into  Meelpegh,  one  of  the 
great  lakes  visited  by  Gormack,  and  supposed  to  be  the  head 
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waters  of  the  Little  Biver,  which  falls  into  the  sea  between  Cape 
La  Hune  and  White  Bear  Bay.* 

Another  lake  of  the  system,  called  Elnucheibeesh  Gospen,  or 
Indian  Sit-down  Pond,  lies  immediately  west  from  and  parallel 
with  Pipe-stone  Pond  and  the  upper  reach  of  the  river  (No.  5 
course).  The  length  of  this  lake  is  5  miles  40  chains,  and  its 
average  width  about  50  chains;  the  area  of  surfeM^  about 
8 '4  square  miles.  The  upper  end  bears  due  east  from  the  north 
end  of  Pipe-stone  Pond,  at  a  distance  of  2  miles,  and  its  waters 
are  discharged  by  the  channel  of  a  small  stream  flowing  south- 
east from  its  southern  extreme,  into  the  main  river  near  the 
termination  of  No.  3  course. 

The  tributaries  which  fall  into  this  river  are  very  numerous, 
and  some  of  them  are  sufficiently  large  to  admit  of  partial  canoe 
navigation  when  in  good  order,  affording  convenient  communica- 
tion towards  the  head  waters  of  the  streams  which  discharge 
themselves  at  various  parts  of  the  coast,  both  to  the  north  and  to 
the  south.  One  of  those  comes  in  at  the  extreme  northern  end  of 
Pipe-stone  Pond,  which,  bearing  upwards  in  a  northerly  and  north- 
easterly direction  for  a  few  miles,  and  sweeping  along  the  base  of 
the  Jamieson  Hills  of  Cormack,  leads  to  the  summit  level  within 
a  very  little  distance  of  one  of  the  feeders  of  the  Exploits.  The 
latter  river  is  frequently  visited  by  the  Indians  in  deer-skin 
canoes  and  flats  by  this  route,  and  also  by  the  route  from  Island 
Pond. 

Another  important  tributary  joins  the  river  on  the  left  side,  a 
little  under  a  mile  from  the  8rd  course  above  Bound  Pond,  which 
in  ordinary  seasons  is  navigable  for  canoes,  with  the  exception  of 
a  few  short  portages,  to  a  suite  of  small  lakes  at  its  head,  the  lower 
of  which  is  called  Newfoundland  Dog  Pond,  and  from  whence  a 
portage  of  1  mile  over  a  level  but  marshy  country,  terminates  on 
one  of  the  sources  of  the  Gander  River.    From  this  source,  which 

*  In  oonseqnence  of  the  almost  aninteimpted  drought  that  had  prevailed  through- 
out the  summer,  the  rivers  were  by  the  time  we  had  surveyed  Pipe-stone  Pond  ao 
reduced  in  volume  as  to  be  in  many  parts  nearly  dry,  and  utterly  unfit  for  canoe 
navigation,  which  compeUed  us  very  reluctantly  to  return  without  having  accom- 
plished the  survey  of  the  upper  lakes.  This  wiU  account  for  the  area  and  height  of 
those  not  being  given.  Great  Burnt  Pond  was  reached  on  foot ;  and  judging  by  the 
rate  of  the  current  and  the  rise  upon  some  of  the  fitUs  and  rapids,  its  surface  is 
probably  nothing  less  than  70  feet  over  the  level  of  Pipe-etone  Pond,  or  900  feet 
above  the  level  of  the  sea ;  and  the  level  of  Island  Pond  may  be  fully  950  feet 
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also  consists  of  a  string  of  small  ponds,  the  canoe  route  usually  is 
perfect,  with  the  exception  of  a  few  portages  towards  the  upper 
end,  to  the  sea  at  Gander  Bay,  Notre  Dame  Bay.  It  was  by  this 
route  that  the  survey  was  intended  to  be  conducted,  which  would 
have  completed  one  section  of  the  Island  from  south  to  north ;  but 
as  the  Gander  Biver  proved  upon  reaching  it  (which  we  did  on 
foot)  to  be  in  the  same  dry  condition  as  the  streams  we  had  left, 
and  with  the  prospect  of  having  to  carry  our  canoes  and  baggage 
for  nearly  40  miles,  the  scheme  had  to  be  abandoned. 

I  have  been  thus  particular  in  describing  the  hydrographical 
character  of  this  part  of  the  Island,  in  order  to  show  its  capabilities 
for  water  communication,  which  will  at  some  future  day  be  found 
of  much  importance,  when  the  metalliferous  regions  which  the 
lakes  and  rivers  intersect  are  opened  out. 

Geographical  Characteb. 

Judging  from  the  experience  of  this  and  former  years,  a  great 
part  of  the  central  regions  of  Newfoundland  may  be  described  as 
a  vast  undulating  plain  or  plateau,  which,  rising  abruptly  from 
the  southern  sea-shore  to  an  elevation  of  over  700  feet,  slopes 
gradually  upwards  towards  the  watershed  in  the  middle  of  the 
Island  to  a  height  probably  not  greatly  exceeding  1000  feet,  and 
which  is  bounded  by  elevated  mountain  chains  on  the  east,  and  on 
the  west.  The  undulations  of  this  great  plain  consist  alternately 
of  low  rounded  hills  or  ridges,  and  great  level  marshes  interspersed 
by  numerous  lakes,  ponds,  and  tarns.  The  prevalent  bearing  of 
these  alternate  features  is  about  north  by  east  and  south  by  west 
from  the  true  meridian,  or  north-east  and  south-west  by  compass» 
The  height  of  the  hill  ranges  over  the  general  level  of  the  plain 
rarely  exceeds  from  300  to  400  feet,  although  they  are  occasionally 
broken  by  isolated  summits  reaching  to  600  feet  and  upwards. 
The  flanks  of  the  hills  are  usually  timbered  more  or  less  by 
detached  woods  of  the  usual  varieties,  but  the  summits  are  for  the 
most  part  bare,  or  only  support  a  straggling  growth  of  dwarfish 
tamarack,  small  spruce,  and  white  birch.  The  valleys  are 
occasionally  well  woodel,  especially  the  fringes  of  the  water- 
courses ;  but  by  far  the  greater  part  of  the  low  ground  is  open 
marsh  or  bog,  where,  over  a  great  accumulation  of  peat,  the  only 
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vegetation  consists  of  a  wiry  grass,  aqaeons  plants,  berry  baslies, 
and  moss.  The  most  lofty  summits  over  the  valley  of  the  Bay 
East  Biver  and  its  tributaries  are  the  Witch-hazel  Hills  which 
rise  over  the  southern  ends  of  Soul  is  and  Brazil  Ponds  ;  the  White 
Hills,  south-westward  of  Round  Pond;  the  Jamieson  Hills, 
between  Pipe-stone  and  Elnueheibeesh  Ponds;  the  Partridge-berry 
Hills,  over  the  watershed  between  the  Bay  East  and  the  Gander 
Bivers;  and  a  ridge  of  which  the  highest  summit  is  known  as 
Through  Hill,  about  5  miles  east  from  the  head  of  Elnueheibeesh. 
The  Witch-hazel  Hills  rise  in  three  precipitous  and  nigged  peaks, 
the  lowest  and  most  northerly  of  which  is  997  feet,  and  the  highest 
about  1200  feet,  above  sea-level.  The  Partridge-berry  Hills  are 
1253  feet,  and  the  others,  enumerated  above,  were  assumed  to 
average  about  a  mean  of  the  three.  To  the  eastward  and  north- 
east of  the  valley,  however,  and  between  it  and  the  eastern  moun- 
tain belt,  there  are  three  remarkable  hills,  called  Tolts,*  which 
tower  over  the  rest  of  the  plain,  and  rise  to  a  height  of  probably 
over  2000  feet  above  the  sea.  The  most  southern  of  those  was 
named  by  Gormack  Mount  Sylvester ;  and  the  three  being  about 
equidistant  from  each  other,  serve  as  beacons  to  guide  the  Indian 
and  the  traveller  from  Piper's  Hole  to  the  Biver  Exploits.  The 
position  of  Mount  Sylvester  was  roughly  fixed  from  the  heights 
over  the  Piper's  Hole  Biver  in  1868.  The  position  of  the  others 
is  given  as  described  by  the  Indians. 

The  agricultural  capabilities  of  this  interior  country  are 
certainly  not  great,  yet  there  are  numerous  detached  spots, 
chiefly  upon  the  margin  of  the  lakes  and  streams,  which  might  be 
taken  into  cultivation  as  auxiliary  to  other  industry.  The  timber 
for  the  most  part  is  small,  but  among  it  there  are  many  pines, 
spruce,  tamarack,  and  fir,  fit  for  ordinary  purposes,  such  as 
building,  bridging,  road-making,  timbering  excavations,  or  erecting 
telegraph  poles.  At  some  parts  also  white  birch  attains  a  large 
size,  although  where  that  timber  is  in  greatest  abundance,  it  is  of 
a  second  growth,  and  is  tall  and  slender,  having  replaced  the 
original  evergreens  previously  swept  away  by  fire.  When  mixed 
with  the  usual  forest  the  birches  often  have  a  diameter  of  from 
18  inches  to  2  feet;  and  one  grove  was  observed  near  Pipe-stone 

*  The  Tolts  are  Mount  Sylvester,  Bine  Hills  of  the  Gander  and  Gambo  or  Mount 
Peyton,  Hodge's  Hill  on  the  Exploits. 
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Pond  where  the  bark  of  some  trees  was  large  enough  for  the  con- 
struction of  Indian  canoes. 

As  this  region  over  an  extensive  area  gives  evidence  of  the 
presence  of  metalliferous  ores  of  value  and  importance,  the  means 
by  which  those  may  be  dovelopad  and  utilised,  remotely  situated 
as  they  are  from  the  coast,  is  a  matter  for  consideration.     The 
coBstniction  of  a  road  or  telegraph  line  intersecting  the  Island 
from  shore  to  shore  is  the  first  step  that  suggests  itself  to  the 
trnveller,  as  likely  to  lead  to  that  end,  as  there   are  unusual 
facilities  for  such  a  construction  directly  through  the  mineral 
country,  which  would  also  give  direct  communication  from  south 
to  north.   Such  a  public  work  could  scarcely  fail  to  be  an  essential 
element  towards  the  future  progress  of  the  colony.     The  route, 
which  is  now  constantly  travelled  by  the  Indians  in  their  migra- 
tions between  Bay  D'Espoir  and  Hall's  Bay,  and  which  journey 
they  perform  in  about  eight  days,  has  probably  advantages  for 
road-making  not  possessed,  for  the  same  distance,  by  any  other 
part  of  the  country.   After  ascending  the  heights  at  the  head  of  Bay 
D'Espoir,  a  set  of  barrens  high  and  dry  over  the  level  of  the  great 
plain,  with  only  a  few   interruptions  in  certain  depressions,  is 
followed  on  a  course  N.  10^  to  15°  W.  to  the  head  of  New- 
foundland Dog    Pond,  and  close  to  the  source  of  the  Gander 
Eiver.     From  this  point  the  watershed  is  kept,  which  divides  the 
tributary  waters  of  the  Exploits  and  Gander  Rivers  to  the  valley 
of  the  main  Exploits.    According  to  the  accounts  given  by  the 
Indians,  the  Exploits  Kiver,  below  where  the  route  strikes,  is  at 
all  times  navigable  for  canoes,  and  is  only  interrupted  by  one 
portage  not  over  a  mile  long  to  its  outlet  into  the  sea.     The 
banks  of  the  river  also  are  described  as  affording  good  ground  for 
the  pedestrian  from  the  sea  to  the  Bed  Indian  Pond. 

Another  route  frequently  travelled  by  the  Indians  to  the 
Exploits  is  from  Piper's  Hole,  at  the  head  of  Placentia  Bay;  but 
as  the  course  of  that  route  traverses  obliquely  over  a  succession  of 
ridges  with  lakes,  rivers,  and  marshes  lying  between,  where  much 
bridging  and  other  work  would  be  necessary  in  constructing  a 
road,  it  must  bo  considered  as  inferior  and  more  expensive  than 
the  former  route  would  be,  which  keeps  nearly  on  a  level  all  the 
way,  and  where  bridging  would  be  to  a  large  extent  avoided. 

While  my  own  attention  was  turned  to  the  examination  and 
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Burvey  of  which  the  above  is  a  general  outline,  Mr.  Howley  was 
directed  to  examine  yarious  parts  of  Fortune  Bay,  Langlois 
Island,  of  the  Miquelon  group ;  the  shores  between  Point  May  and 
Cape  Chapeau  Bouge  ;  certain  parts  of  the  shores  of  Placentia 
and  St.  Mary's  Bays  ;  and,  finally,  to  proceed  to  Trinity  and  Con* 
ception  Bays;  the  ultimate  object  being  to  determine  the 
boundaries  of  the  Primordial  Silurian  rocks  of  those  regions,  and 
to  ascertain  the  relation  that  formation  bears  to  the  formations 
above  and  below,  at  the  different  localities. 

Independently  of  the  geological  importance  of  obtaining 
correct  information  regarding  the  distribution  of  the  Primordial 
Silurian  group,  the  boundary  lines  of  that  formation  may  be  taken 
also  as  including  the  lands  best  adapted  for  agricultural  pursuits, 
in  those  sections  of  the  Island  over  which  its  strata  are  spread. 
In  my  Beport  of  last  year,  at  page  205,  it  was  remarked  that 
the  soil  of  the  country  occupied  by  rocks  of  this  age  was  in 
nearly  every  case  found  to  be  of  excellent  quality,  and  that  the 
land  was  usually  level  or  gently  undulating,  while  at  some  parts 
it  was  almost  altogether  unencumbered  with  boulders.  In  a  great 
measure  this  character  applies  to  all  the  detached  superficial 
areas  that  have  since  been  examined ;  and  as  the  cultivation  of 
the  soil  may  become  shortly  a  most  important  industry,  I  am 
desirous  to  call  your  Excellency's  attention  to  the  highly  im- 
prudent and  unsatisfactory  manner  that  is  adopted  at  present  in 
settling  upon  some  of  these  lands. 

In  former  reports  I  have  frequently  urged  that  a  systematic 
plan  for  laying  off  Crown  lands  should  be  adopted,  wherever  the 
nature  of  the  country  was  susceptible  of  improvement,  whether  for 
the  purpose  of  farming,  lumbering,  or  mining ;  and  the  experience 
of  this  year  more  than  ever  convinces  me  that  unless  some  means 
are  shortly  taken  in  this  direction,  the  province  will  eventually 
suffer  an  irretrievable  loss  by  the  sacrifice  of  its  best  and  most 
available  lands,  in  indiscriminate  and  injudicious  distribution.* 

My  attention  has  been  particularly  called  at  the  present 
time  to  this  subject,  by  the  representations  of  my  assistant, 
Mr.  Howley,  whose  statements  regarding  the  capabilities  of  the 

*  In  my  evidonce  before  the  Select  Committee  of  the  House  of  Assembly,  I  pro- 
posed a  principle  for  laying  off  lands.  Bee  the  Beport  of  the  Select  Committee  upon 
the  Geological  Survey,  pp.  38  and  39,  a.d.  1869. 
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country  in  some  parts  of  Trinity  Bay,  and  especially  in  the  vicinity 
of  Bandom  Island  and  Smitli's  Sound,  are  worthy  of  serious  con- 
sideration. Mr.  Howley  states  that  the  soil  in  Random  Island, 
west  from  Snook's  Harbour  and  the  mainland  opposite,  between 
Foster's  Point  and  George's  Brook,  at  the  head  of  Smith's  Sound, 
is  rich  and  deep,  and  almost  entirely  unencumbered  with  boulders, 
Tlie  surface  is  gently  undulating,  and  is  neyer  more  than  from  80 
to  100  feet  above  the  sea-level ;  it  is  thickly  wooded  by  timber  of 
remarkably  fine  quality,  which  is  fit  for  all  the  purposes  required 
in  pursuing  the  occupations  either  of  farming  or  fishing.  The 
land  is  very  easily  reclaimed ;  all  that  is  required  being  to  remove 
the  timber  and  introduce  the  plough,  when  it  can  immediately  be 
brought  into  cultivation.  There  is  always  a  great  accumulation 
of  seaweed  along  the  shores,  which,  together  with  fish  offal  and 
other  manure,  would  make  rich  compost  As  it  appears  to  be 
probable  that  the  geological  formation  of  this  part  (Primordial) 
extends  entirely  across  the  peninsula  to  Goose  Bay,  Bonavista 
Bay,  Mr.  Howley  is  of  opinion  that  a  corresponding  amount  of 
good  land  may  be  found  more  or  less  over  the  same  area. 

In  addition  to  the  superior  quality  of  the  soil,  the  same  neigh- 
bourhood possesses  sundry  other  peculiar  advantages ;  it  contains 
an  ample  supply  of  building  stone,  limestone,  flags,  slates  of  an 
excellent  description,  and  brick  clay,  which  is  also  fit  for  coarse 
pottery,  added  to  all  of  which,  water  power  for  driving  machinery 
may  be  easily  procured  from  the  numerous  streams  that  fall  into 
the  Sound.  It  is  frequently  urged  (but  chiefly  by  those  whose 
experience  is  limited  to  the  open  coast)  that  the  climate  of  those 
regions  is  unfavourable  to  agricultural  pursuits  being  carried  on 
advantageously.  By  Mr.  Howley's  account  these  representations 
are  not  quite  in  accordance  with  fact.  He  states  (and  he  has  also 
the  authority  of  several  residents  for  so  stating)  that  the  climate 
at  the  head  of  the  Sound  accords  with  that  of  the  interior,  and  is 
free  from  the  influence  of  fog,  which  may  often  be  seen  blocking 
up,  as  if  by  a  wall,  the  open  bay  to  the  eastward ;  while  immedi- 
ately around,  and  to  the  north  and  west,  is  a  clear  transparent 
atmosphere,  with  a  warm  and  genial  temperature.  In  proof  of 
this  being  the  case,  Mr.  Howley  mentions  having  seen  tohsLCOo 
experimentally  grown  in  the  open  air,  which  came  to  available 
maturity. 
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Mr.  Howley  then  remarks  that  these  manifold  advantages 
have  attracted  a  great  number  of  people  to  those  regions,  who 
come  to  settle  or  squat  upon  the  shores  year  by  year,  and  who 
pick  out  the  most  available  spots  for  a  combination  of  fishing  and 
farming,  in  utter  disregard  to  the  value  of  the  back  country,  or 
the  means  by  which  it  is  to  be  entered.  No  spaces  are  left  for 
roads,  or  any  attempt  made  at  order  in  establishing  boundary  lines 
of  property ;  consequently  the  whole  rear  country  will  probably 
long  remain  unoccupied,  as  settlers  who  might  otherwise  take  up 
those  lands  for  the  sole  purpose  of  farming,  would  naturally  reject 
even  a  free  grant  of  such  when  they  find  themselves  deprived  of 
access  to  the  seaboard,  and  forced  to  make  their  boundaries  con- 
form with  those  of  their  irregular  predecessors. 

Distribution  of  the  Formations. 

By  far  the  greater  part  of  the  southern  part  of  the  Island 
between  Cape  Bay  and  the  extreme  head  of  Fortune  Bay  is 
occupied  by  rocks  of  a  gneissoid  character,  with  granite,  syenite, 
and  trap.  The  prevalent  character  of  the  gneiss  seems  to  be  of 
the  orthoclase  variety,  described  in  the  *  Geology  of  Canada,' 
p.  474.  The  colour  most  usually  displayed  is  red  or  reddish,  but 
it  also  is  at  some  parts  grey  and  sometimes  whitish.  In  some 
cases  the  gneiss  is  micaceous,  at  others  it  is  homblendic,  and 
frequently  a  combination  of  both  qualities,  while  those  minerals 
are  nearly  or  altogether  absent  on  many  parts  of  its  distribution, 
and  the  rock  approaches  the  character  of  felsite.  Grarnets  of 
large  size  are  sometimes  found  in  the  gneiss,  especially  in  the 
micaceous  or  homblendic  varieties,  some  of  which  may  occasion- 
ally be  fit  for  gems.*  Large  masses  of  a  black  homblendic  rock 
were  observed  confusedly  entangled  with  the  gneiss  at  the  westem 
end  of  the  Island,  and  particularly  near  the  Dead  Islands ;  but 
that  mineral  quality  does  not  appear  to  be  in  such  volume  farther 
east.  Quartzites  also  are  frequently  banded  with  the  other  crystal- 
line rocks,  often  revealing  the  stratification  where  it  would  other- 
vnse  be  difficult  to  detect.    In  the  explorations  of  last  season,  from 

*  The  locality  in  particular  where  these  lai^-edzed  garnets  have  been  fonnd  is 
near  Port-aox-Buque.  Many  of  them  have  a  diameter  of  one-third  of  an  inch  or 
more. 
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Mai  Bay,  at  the  head  of  Fortune  Bay  on  the  east,  to  the  Bameo 
and  Burgee  Islands  on  the  west,  nearly  the  whole  coast  was  found 
to  be  of  gneiss,  intersected  by  yarious  intrusive  rocks ;  and  at  both 
the  latter  places  the  rock  is  a  whitish  coarse-grained  granite.  The 
colour  of  the  gneiss  westward  of  Mai  Bay  is  for  the  greater  part  a 
flesh-red  or  brownish.  Mica  is  rare,  and  when  present  in  the 
minutest  scales,  while  hornblende  is  not  abundant ;  but  there  are 
associated  strata  where  mica  and  hornblende,  or  both,  form  the 
chief  eoDstituents,  in  which  eases  the  colour  is  blackish  or  grey, 
and  these  are  always  characterised  by  the  presence  of  minute 
pink  garnets.  There  are  also  masses  of  granitoid  gneiss  of  a  very 
coarse  texture,  containing  large  cleavable  crystals  of  whitish  or 
pink  feldspar,  combined  with  translucent  quartz,  mica,  and  horn- 
blende, the  latter  black,  or  of  a  bottle-green  colour. 

At  St.  John's  Head,  Fortune  Bay,  a  section  of  three  massive 
beds,  each  about  10  feet  thick,  is  as  follows,  ascending  on  a  dip 
east,  <  56°,  the  lower  bed  coming  in  contact  with  a  dyke  of  feldspar 
porphyry,  which  has  disturbed  both  the  gneiss  and  a  newer 
conglomerate,  to  be  described  hereafter : — 

1.  A  very  compact  qnartzite,  resembling  chert  of  a  pale  drab  colour,  with  numer- 

ous black  or  dark  brownish  specks  or  crystals,  some  of  which  assume  a 
lenticular  form,  and  small  crystals  of  iron  pyrites;  the  planes  of  stratification 
are  very  distinctly  marked  by  alternating  layers  of  lighter  and  darker 
colour. 

2.  Pale  pinkish  gneiss,  with  very  small  grains  or  specks  of  translucent  white 

quartz,  and  small  cubes  of  iron  pyrites,  which  are  arranged  rudely  parallel 
with  the  stratification. 

3.  Bright  brick-red  felsite,  in  which  some  small  crystals  of  quartz  are  disseminated, 

and  contains  isolated  crystals  of  iron  pyrites. 

The  interior  country  and  peninsulas  between  Mai  Bay  and 
Pass  Island,  with  the  exception  of  some  of  the  extreme  points,  are 
occupied  by  gneissoid  rocks,  corresponding  to  the  descriptions 
given  above,  the  homblendic  gneiss  being  most  conspicuously 
displayed  at  Pass  Island,  where  a  portion  of  the  strata  consists  of 
black  hornblende  and  white  quartz  in  nearly  equal  proportion, 
which  contain  a  great  profusion  of  very  minute  rose-coloured  or 
pink  garnets.  To  the  northward  gneissoid  rocks  were  observed 
on  both  sides  of  Hermitage  Bay,  and  at  Gaultois  on  Long  Island, 
there  is  a  good  display  of  coarse  granitoid  gneiss,  with  large 
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crystals  of  feldspar  combined  with  quartz  and  hornblende,  and 
occasionally  mica.  At  Gaultois  the  gneiss  is  intersected  by 
numerous  small  feldspathic  dykes  and  white  quartz  veins,  which 
on  some  parts  of  the  cliffs  on  the  sea-shore  may  be  seen  reticulat- 
ing in  all  directions,  cutting  up  and  shattering  the  strata  into 
blocks  of  all  sizes  and  shape&  The  dyke  at  St  John's  Head, 
which  may  be  taken  as  a  representative,  in  mineral  character, 
of  the  principal  intrusive  masses  of  the  region,  is  a  feldspar 
porphyry,  the  base  being  a  red  feldspar,  mottled  with  yellowish 
spots  of  a  soft  decomposing  mineral  (probably  feldspar),  varying 
in  size  from  mere  specks  to  angular  or  rounded  patches,  with  a 
longer  diameter  of  nearly  half  an  inch ;  coarsish  grains  of  translu- 
cent white  quartz,  and  a  black  or  brown  material,  which  is  very 
soft,  and  yields  easily  to  a  sharp-pointed  instrument,  in  small  dots 
or  crystals. 

Proceeding  to  the  north  from  Gaultois,  by  the  Long  Island 
Channel,   the  contorted  gneiss,   with  many  granite  intrusions, 
occupies   the  shores  for   between   3  and  4   miles,  at  the  end 
of  which  distance  a  change  takes  place,  and  the  bands  exhibit 
alternations  of  very  fine-grained  grey  gneiss,  in  thin  and  regular 
layers,  the  planes  of  which  are  covered  by  scales  of  silvery  mica, 
together  with  very  regularly  bedded   mica  slates,  composed  of 
large  scales  of  silvery  mica  and  white  quartz  in  thin  interstratified 
layers.    Beddish  or  brown  garnets  are  plentifully  distributed 
through  the  micaceous  rocks.    The  dip,  where  these  slaty  alterna- 
tions were  first  seen  on  the  east  side  of  Long  Island,  was  due 
north,  <  about  60°,  but  at  the  small  cove  on  the  north  side  of  the 
Island,  near  Eagle  Island,  they  dip  N.  25°  W.  <  15°.     The  precise 
relation  that  this  latter  gneiss  bears  to  the  former  has  not  yet 
been  satisfactorily  ascertained,  the  contact  at  the  places  visited 
being  very  obscure ;  but  judging  from  the  attitude  and  distinctive 
qualities  of  the  two  sets  of  strata,  it  may  be  presumed  that  the 
formations  are  of  different  ages,  and  probably  unconformable. 

On  Eagle  Island  a  dark  grey,  very  fine-grained  sandstone 
comes  in,  conforming  in  dip  and  strike  exactly  with  the  gneiss 
and  mica  slate  of  the  north  shore  of  Long  Island.  Those  sand- 
stones are  of  very  fine  texture,  and  contain  minute  scales  of  mica, 
diffused  through  the  rock  irregularly ;  while  passing  upward  on 
the  same  dip  to  Isle  Bois,  we  find  beds  of  the  same  quality  inter- 
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stratified  with,  beds  of  black  plumbaginous  or  carbonaceous  slate. 
These  slates,  with  their  included  beds  of  sandston'^,  have  a  wide 
spread  over  the  regions  around  the  head  of  the  Bay  D'Espoir, 
the  prevailing  dip  being  at  a  low  angle  to  the  northward,  or,  as  at 
Bay  Botti,  occasionally  horizontal.  At  some  parts,  doubtless,  the 
same  rocks  are  very  much  disturbed,  and  the  cliffs  display 
numerous  sharp  folds  and  corrugations,  as  well  as  repeated  dis- 
locations ;  but  at  the  same  time  the  average  dip  is  not  high,  and 
the  thickness  is  probably  by  no  means  excessive,  though  it  is  very 
difficult  to  determine,  in  consequence  of  the  frequency  of  repetition. 
From  Isle  Bois  these  strata  strike  on  a  north-easterly  course 
through  Bichard's  Island  and  up  the  valley  of  the  Little  Biver, 
spreading  over  the  region  to  the  northward  and  north-west  towards 
the  head  of  Bay  D'Espoir.  The  slates  at  some  parts  of  their  run 
are  softer  than  at  others,  and  pass  into  a  black  argillaceous  shale. 
At  Bay  Botti  the  surfaces  of  the  slate  are  of  a  fibrous  silky 
texture,  smooth  and  glossy,  soft  and  unctuous  to  the  toucli,  black 
and  sliining,  while  the  arenaceous  beds  which  here  are  rarely  over 
a  few  inches  thick,  and  these  very  thinly  laminated,  are  frequently 
characterised  on  the  surfaces  by  long,  glistening,  fibrous  crystals 
of  peculiar  forms,  the  terminal  ends  of  which  resemble  the  point 
of  a  fine  camel-hair  pencil,  and  multitudes  of  almost  micro- 
8Copic4illy  small  garnets.  At  Bichard's  Island  a  great  part  of  the 
rock  is  soft  and  earthy,  and  with  this  a  jet-black  charcoal-like 
plumbaginous  material  is  associated,  which  has  been  repeatedly 
removed  by  the  nearer  residents,  and  used  for  polishing  stoves  and 
such  like  purposes.  The  cliffs  at  Conne  or  Crow  Head  rise  nearly 
vertically  to  upwards  of  400  feet  above  the  sea,  and  exhibit  a 
series  of  dislocations  apparently  with  upthrows  on  the  north  side. 
The  strata  of  these  cliffs  are  of  similar  character  to  those  of  Isle 
Bois  and  Richard's  Island,  with  perhaps  a  preponderance  of  the 
more  silicious  or  arenaceous  qualities;  but  immediately  north  from 
Conne  Head,  and  towards  the  entrance  into  Conne  Arm,  the  slates, 
with  thin-bedded  sandstones  of  Bay  Botti,  are  exposed,  striking 
north-easterly  up  the  arm.  At  this  point  some  surfaces  displayed 
a  set  of  obscure  forms,  somewhat  resembling  fucoids,  but  they  were 
by  no  means  sufficiently  distinct  to  be  identified  with  any  degree 
of  certainty.  The  same  surfaces  are  thickly  covered  by  minute 
garnets,  and  small  specks  of  mica  are  generally  diffused  through 


226  GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND. 

the  rock.  At  the  Indian  village  of  Conne  a  loose  slab  of  thin- 
bedded  sandstone  was  fonnd,  lithologically  resembling  the  inter- 
stratified  beds  of  Isle  Bois  and  other  parts,  but  without  garnets, 
which  was  covered  with  organic  remains  supposed  also  to  be 
fucoids.  Following  the  strike  of  the  measures  from  Conne  Arm 
by  the  valley  of  the  South-East  Brook,  on  a  course  about  N.  70°  E. 
for  3  miles,  an  exposure  is  met  with  on  the  telegraph  line  between 
Conne  and  Little  Rivers  of  a  pale  yellowish  or  cream-white  slaty 
rock,  which  on  fracture  has  sometimes  a  very  pale  sea-green  tinge, 
associated  with  the  black  slates.  A  specimen  of  this  rock  was 
submitted  to  Mr.  Hennessey  for  analysis,  who  found  it  to  be  a 
silicate  of  alumina,  with  traces  of  magnesia. 

Advancing  northwards  towards  the  head  of  Bay  D'Espoir,  the 
measures  become  more  altered,  and  at  some  parts  are  very  much 
disturbed.  The  cliffs  between  Conne  Arm  and  the  upper  bay  con- 
sist for  the  most  part  of  brown,  grey  or  yellowish,  thin-bedded, 
hard,  flaggy  sandstones,  with  divisions  of  black  or  dark  grey  slate ; 
while  those  within  the  bay,  on  both  sides,  particularly  on  the 
north  side,  are  chiefly  of  a  hard,  black  or  dark  grey,  sometimes 
silicious  clay  slate,  which,  from  its  jointed  structure  and  cleavage, 
splits  freely  into  rhomboidal  prisms.  Many  of  those  appear  to  be 
of  a  good  quality  to  be  used  as  whetstones. 

Quartz  veins  are  exceedingly  numerous  in  this  formation,  many 
of  which  run  quite  parallel  with  the  beds  for  long  distances,  while 
the  fissures  occasioned  by  folds  and  dislocations  are  invariably 
filled  with  quartz,  which  is  often  charged  with  metalliferous  ores. 
Of  the  latter,  the  sulphurets  of  copper,  lead,  and  iron  are  the  most 
frequent,  disseminated  in  specks,  isolated  crystals,  and  patches. 
At  Big  Barbe  Head,  near  the  upper  part  of  Bay  D'Espoir,  a  strong 
quartz  vein,  or  rather  a  cluster  of  veins,  which  fill  up  the  cracks 
and  crevices  where  the  rocks  are  much  contorted  and  broken,  con- 
tain these  ores  in  considerable  abundance.  The  main  vein,  which 
runs  upon  the  axis  of  a  sharp  corrugation,  and  is  about  3  feet  thick, 
is  slightly  calcareous,  and  in  it  a  small  leader  of  prill  galena  was 
struck,  about  half  an  inch  thick,  mixed  up  with  carbonate  of  lime. 
Small  spots  of  copper  and  iron  pyrites  are  diffused  through  all  the 
droppers  and  reticulating  veins,  as  well  as  the  main  vein.  A  series 
of  similar  veins  was  observed  on  the  point  of  the  peninsula  of  the 
mainland  opposite  the  western  end  of  Isle  Bois,  all  containing  the 
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ores  of  copper  and  lead;  aud  these  ores  are  likewise  indicated, 
more  or  less,  at  many  other  localities  within  the  bay ;  from  wliich 
circumstance  it  is  not  unreasonable  to  infer  that  possibly  some 
locality  may  yet  be  discovered  within  the  region  where  lead  or 
copper  may  be  worked  with  advantage. 

Between  the  Bay  D'Espoir  and  Long  Pond  the  rock  of  the 
country  is  for  the  greater  part  concealed  below  a  great  accumula- 
tion of  peat  or  forest,  but  on  the  barrens,  which  rise  over  the 
eastern  shore  of  Long  Pond,  some  slates  are  exposed  with  inter- 
stratified  thin  beds  of  quartzite  or  altered  sandstone.  These 
strata  display  a  more  altered  appearance  than  those  of  the 
sea-shore.  The  rock  when  broken  has  a  greenish  cast,  is  of  a  very 
fine  texture,  and  some  of  the  harder  beds  have  a  conehoidal  frac- 
ture. They  weather  of  a  dark  dull  brownish  colour,  except  where 
fire  has  overrun  the  ground,  when  they  assume  a  pale  grey  or 
whitish  a«^pect.  The  surfaces  and  outcropping  edges  of  the  slates 
are  wrinkled,  and  break  into  splinters.  On  Long  Pond,  black  or 
very  dark  grey  slates,  with  compact  and  hard  dark-grey  sandstones, 
are  exposed  at  intervals,  striking  exactly  with  the  trend  of  the  lake 
from  head  to  foot,  and  dipping  to  the  westward.  Very  minute 
scales  or  grains  of  mica  are  diffused  through  these  strata,  and  on  a 
few  surfaces  of  the  sandstone  obscure  organic  remains  were  found, 
supposed  to  be  fucoids.  Near  the  lower  end  of  Long  Pond,  on  the 
eastern  side,  some  large  angular  blocks  of  a  very  crystalline  rock 
of  magnesian  quality  were  observed,  which,  although  differing 
entirely  in  mineral  character  to  the  rocks  in  place  close  by,  seemed 
nevertheless,  from  the  great  size  and  number  of  the  masses  and 
their  sharply  angular  edges,  to  have  been  transported  from  no  great 
distance.  On  fracture  these  blocks  are  of  a  pale  green  and  white, 
with  many  bright  green  crystals ;  but  the  exposed  surfaces  weather 
of  an  umber  or  bright  reddish  brown,  which  descends  into  the 
stone  for  the  eighth  of  an  inch  or  more.  The  bright  green  crystals 
appear  by  an  analysis  by  Mr.  Hennessey  to  be  pyrosklerite,  or  a 
silicate  of  alumina  and  magnesia,  combined  with  chromium.  The 
dip  of  the  rocks  on  the  western  side  of  Long  Pond  is  usually  north- 
westerly, the  rate  of  inclination  very  variable.  Near  where  the 
river  enters,  and  up  the  lower  reaches,  it  varies  from  being  nearly 
vertical  to  almost  a  horizontal  attitude;  the  bed  of  the  stream 
intersecting  the  rocks  obliquely,  and  the  strata  accumulating  until 
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reaching  the  rapids  at  the  great  bend,  where  from  the  eyidences 
obtained  on  the  lakes  above,  they  appear  to  be  cut  off  by  a  great 
mass  of  granite.* 

The  granite  then  forms  a  great  belt  running  in  nearly  a  straight 
line,  but  varying  in  width,  from  the  Witch-hazel  Hills  to  the 
Partridge-berry  Range,  at  the  head  of  the  Gander  Eiver,  occupy- 
ing the  country  around  Soulis  and  Brazil  Ponds ;  while  at  a  little 
distance  north-east  of  the  latter  pond,  slates  are  again  brought  in« 
There  are  not  many  exposures  above  Brazil  Pond,  either  on  the 
river  or  on  Little  Burnt  Pond,  the  shores  and  bed  of  the  stream 
being  mostly  covered  over  by  a  great  accumulation  of  boulders  or 
very  coarse  shingle.  At  the  rapids  between  these  two  ponds  the 
rocks  are  crystalline  and  micaceous,  in  solid  hard  beds  sometimes 
nearly  a  foot  thick,  on  the  surfaces  of  which  rudely  hexagonal 
prismatic  crystals  of  staurolite  were  observed,  of  a  blackish  or 
brown  colour.  Boulders  and  fragments  of  a  micaceous  and  gneissic 
rock,  with  crystals  of  staurolite,  are  profusely  scattered  over  the 
shores  of  the  lakes  above,  and  over  the  surrounding  country ;  and 
it  was  noticed  that  those  boulders  were  always  intermixed  with 
fragments  of  serpentine  and  magnesian  slates.  On  the  river 
between  Little  Burnt  Pond  and  Bound  Pond  some  of  the  strata  are 
of  gneissic  character,  consisting  of  fine  grains  of  quartz  and  horn- 
blende, with  mica  in  very  small  scales.  These  gneissic  beds  are 
associated  with  slates  and  quartzite,  some  nacreous  or  chloritic 
strata,  and  a  few  interstratified  layers  which  are  slightly  cal- 
careous. At  the  falls  the  prevalent  dip  is  north-west,  but  the 
strata  are  greatly  disturbed.  The  cracks  and  fissures  are  lined 
with  white  quartz.  At  the  entrance  to  Bound  Pond  the  dip  is 
north,  <  60° ;  but  farther  up,  where  the  lake  opens  out  above  the 
southern  arm,  the  dip  is  easterly,  <  60°.  Above  this  the  rock  is 
granite,  mostly  of  a  blackish  grey  colour,  which  constitutes  another 
belt  or  ridge  running  from  the  White  Hills  in  a  north-easterly 

*  I  have  indicated  the  granite  as  intrusive  provisionally  only,  as  there  is  no  direct 
evidence  to  show  that  it  has  had  a  sedimentary  origin.  At  all  the  places  where  the 
rock  described  as  granite  was  seen,  it  is  mineraiogically  a  tme  granite ;  but  as  perfectly 
similar  rocks  have  frequently  been  found  to  be  only  massive  beds  of  metamorphosed 
strata,  such  as  at  Green's  Pond  (see  Beport  for  1869,  p.  194),  it  is  by  no  means  im- 
probable that  such  may  be  the  case  in  this  region,  and  that  they  are  in  reality 
Laurentian  gneiss,  brought  into  their  present  position  and  relation  with  the  newer 
formations,  on  the  axes  of  undulations,  or  through  the  agency  of  great  dislocations. 
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direction^  forming  the  islands  of  Bonnd  Lake,  and  bearing  for  the 
Partridge-berry  Hills. 

The  north  shore  of  Bound  Lake  exposes  strata  of  very  hard  com- 
pact quartzite  in  layers^  varying  from  1  to  7  inches  thick^  asso- 
ciated with  black  or  dark  grey  silicious  splintery  slate  dipping 
N.  30^  W.  <  63°.    These  are  overlaid  by  slates^  which  appear  to  be 
magnesian ;  the  colour  of  the  rock  when  fresh  broken  has  a  greenish 
tinge,  apparently  from  the  presence  of  chrome,  but  it  weathers  of 
a  reddish  brown,  and  is  very  ferruginous.    A  ridge  of  this  slate 
rises  in  a  marsh  a  little  way  back  from  the  left  bank  of  the  river, 
and  strikes  straight  up  the  north-west  arm,  showing  itself  at  inter- 
vals along  the  shore,  and  at  the  falls  of  the  brook  which  runs  in  at 
its  extreme  western  end.     The  rock  of  the  country  to  the  north 
and  north-east  of  this  ferruginous  ridge,  and  between  it  and  New- 
foundland Dog  Pond  and  Biver,  is  in  a  great  measure  concealed 
below  a  great  accumulation  of  bog  and  marsh,  or  thickly  strewn 
over  by  boulders  and  debris,  showing  itself  only  in  a  few  of  the 
more  elevated  peaks  aud  hummocks,  where  altered  rocks  of  a 
slaty  structure,  dark  green  on  fracture  and  weathering  white,  are 
exposed  in  corrugated  strata,  reticulated  by  white  quartz  veins ; 
but  at  the  outlet  of  Newfoundland  Dog  Pond  there  is  an  exposure 
of  serpentine  in  a  band  of  about  30  feet  thick.     The  strike  of  the 
serpentine  here  is  about  E.S.E.  and  W.N.W.,  with  a  northerly  dip ; 
but  judging  from  the  number  and  angular  form  of  the  fragments  of 
that  rock,  on  and  over  the  banks  of  the  stream  below,  it  would 
seem  to  run  parallel  with  and  not  far  from  that  brook,  crossing  the 
main  river  near  its  junction  with  the  marshy  basin  above  Bound 
Pond,  where  green  chlorite  slates  are  exposed,  dipping  at  a  high 
angle  to  the  northward  and  striking  towards  the  north-west  angle 
of  the  basin.    From  the  exposure  at  the  outlet  from  the  Newfound- 
land Dog  Pond  the  serpentine  in  its  easterly  course  probably 
strikes  up  the  pond  for  a  mile  and  a  half  or  2  miles,  when  making 
a  sudden  bend,  and  striking  off  in  a  westerly  direction  towards  the 
outlet  of  the  stream  from  Elnucheibeesh  Grospen,  between  which 
and  the  main  river  it  rises  in  the  mountain  chain  of  the  Jamieson 
Hills;  then  striking  almost  due  north  to  Mount  Cormack,  and 
bearing  for  the  great  Exploits  Biver. 

The  whole  of  the  Jamieson  hill  range  is  constituted  of  one  or 
other  of  the  varieties  of  ophiolite,  described  in  the  *  Geology  of 


230  GEOLOGICAL  SURVEY  OP  NEWFOUNDLAND. 

Canada/  pp.  603-9.  The  stratification  is  distinctly  marked  in 
some  caseSy  while  in  others  it  is  obscure.  The  hills  present  a  bold 
and  sharp  escarpment  to  the  eastward ;  and  the  shores  of  Elnuch- 
eibeesh  Grospen  expose  a  black  fibrous  slate  dipping  towards  the 
hills,  and  passing  below  the  serpentine  ;  between  Elnucheibeesh 
and  Pipe-stone  Ponds  the  thickness  of  the  strata,  unless  there  are 
repetitions  which  it  would  be  diflSeult  to  perceive,  cannot  be  under 
and  probably  is  over  1000  feet.  The  black  rock  at  the  base  of  the 
section  is  occasionally  in  compact  layers  of  about  half  an  inch 
thick,  and  presents  a  fibrous  structure,  at  nearly  right  angles  to  the 
stratification.  The  exposed  surfaces  are  sometimes  sprinkled  over 
by  minute  specks,  probably  garnets.  The  escarpment  above  ex- 
hibits the  outcropping  edges  of  great  beds  of  serpentine,  varying 
in  thickness  from  4  to  8  or  10  feet.  Some  of  these  massive 
beds  are  hard  and  finely  crystalline,  always  of  a  greenish  colour, 
but  sometimes  very  dark;  at  other  times  they  are  soft  and 
can  be  cut  readily  with  a  knife ;  while  another  variety  is  coarsely 
crystalline,  contains  pyrosklerite  and  diallage,  and  is  of  great 
specific  gravity  from  its  metalliferous  contents,  which  appear  to 
consist  of  chromic  iron,  magnetic  iron,  arsenical  pyrites,  and  pro- 
bably nickel  ore.  Towards  the  top  of  Sit-down  Hill  there  is  a 
great  amount  of  picrolite  running  through  the  rock,  which 
breaks  out  in  long  fibrous  crystals,  the  surfaces  of  which  are  some- 
what opalescent,  usually  of  yellowish  green,  and  sometimes  of  an 
approach  to  cobalt  blue.  Thin  seams  of  asbestos  with  white  quartz 
veins  are  also  frequent.  A  lower  ridge  runs  parallel  with  the 
principal  hill  range,  and  nearer  Pipe-stone  Pond,  of  a  greenish-grey 
dolomite,  rather  coarsely  crystalline,  which  efiervesces  feebly  in 
acid.  All  these  rocks  weather  a  bright  reddish  brown  which 
penetrates  the  rock,  when  long  exposed,  to  the  depth  of  a  quarter 
of  an  inch  or  more,  and  the  hills  composed  of  them  are  more  thun 
usually  sterile. 

Immediately  to  the  westward,  and  in  front  of  the  range  of 
ophiolites,  a  set  of  silicious  slates  with  interstratified  quartzite  and 
diorite,  with  heavy  beds  of  an  altered  conglomerate,  compose 
a  belt  of  country  between  Pipe-stone  Pond  and  Great  Burnt 
Pond.  A  bed  of  conglomerate,  8  or  10  feet  thick,  with  diorite, 
crosses  the  river  about  half  a  mile  above  its  junction  with  Pipe- 
stone Pond,  which  is  traceable  on  or  near  the  banks  of  the  main 
river,  down  to  the  turn  near  the  end  of  the  3rd  course,  and  below 
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the  junction  of  the  stream  from  Elnucheibeesh.  The  matrix  of  this 
band  of  conglomerate  is  finely  crystalline,  resembling  the  diorite 
with  which  it  is  associated ;  the  pebbles,  which  are  for  the  most 
part  well  rounded,  are  chiefly  of  quartz,  with  many  also  of  granite 
and  gneiss,  and  some  of  black  slate ;  the  latter  are  frequently 
angular. 

Another  bed  of  conglomerate,  about  3  feet  thick,  and  of  similar 
composition  to  the  one  just  described,  was  observed  on  a  small 
islet  at  the  extreme  head  of  the  north-west  arm  of  Bound  Pond, 
while  the  northern  shore  of  the  same  arm  was  strewed  over  with 
huge  boulders  of  conglomerate,  together  with  many  of  smaller 
size  of  serpentine  and  other  magnesian  rocks.  The  relation  of 
this  conglomerate  with  the  serpentine  is  by  no  means  clear ;  the 
position  the  3-feet  bed  occupies  would  appear  to  place  it  below 
them,  unless  it  is  brought  there  by  the  agency  of  a  dislocation, 
perhaps  connected  with  the  granite  protrusions  near  by. 

The  distribution  of  erratic  boulders  throughout  this  region, 
appears  in  some  cases  to  afford  a  tolerably  trustworthy  indication 
of  the  rock  below ;  although  such  evidence  cannot  always  implicitly 
be  relied  upon.  Thus  it  was  found  that  where  the  serpentine 
range  sank  beneath  the  plain,  angular  fragments  of  the  rock  were 
numerously  scattered  about^  and  with  these  countless  numbers  of 
micaceous  boulders  with  staurolite  of  all  sizes.  Granite,  syenite, 
and  gneissoid  boulders  are  perhaps  the  most  abundant  of  all  the 
erratic  masses  everywhere,  and  of  the  largest  size  ;  but  these  were 
usually  more  or  less  rounded,  while  the  boulders  with  staurolite, 
and  those  of  serpentine,  were  almost  always  angular.  The  stauro- 
lite rock  was  found  most  abundantly  in  the  country  between  Bound 
Pond  and  Newfoundland  Dog  Pond,  where  it  was  supposed  the 
parent  rock  might  outcrop,  and  where,  assuming  the  dip  to  be 
northerly,  it  would  pass  below  the  ophiolites.  On  Pipe-stone  Pond 
some  fragments  were  found  of  a  compact  white  or  cream-coloured 
limestone,  which  apparently  came  from  no  great  distance,  although 
the  parent  bed  could  nowhere  be  discovered ;  and  on  Bound  Pond 
on  the  north  shore  some  angular  boulders  were  picked  up  of  a  pure 
white  crystalline  carbonate  of  lime. 

On  the  connecting  stream  between  Pipe-stone  Pond  and  Great 
Burnt  Pond,  and  approaching  the  latter,  it  was  remarked  that  the 
loose  fragments  of  the  magnesian  rocks  had  disappeared,  and  the 
boulders  mostly  or  altogether  were  of  granite  and  gneiss. 
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The  many  points  of  resemblance  in  the  above  description  of 
the  serpentine  range  to  the  rocks  which  constitute  the  Lauzon 
division  of  the  Quebec  group  at  other  parts,  forcibly  suggests 
that  horizon  as  its  proper  place  in  the  geological  sequence ;  and 
in  common  with  that  group  its  members  contain  metalliferous 
ores  of  various  kinds  of  great  economic  value.  Chromic  and 
magnetic  iron  are  more  or  less  disseminated  all  through  the 
formation,  and  lumps  or  masses  of  the  former  ore  are  strewn  upon 
the  shores  of  Pipe-stone  Pond  and  in  the  hollows  between  the 
ridges  of  the  Jamieson  Hills,  which  have  been  removed  from  their 
original  beds  by  disintegration  of  the  enclosing  rock,  and  the 
action  of  running  water.  Copper  is  occasionally  indicated  by  the 
stains  of  the  green  carbonate ;  arsenical  iron  pyrites  abounds ; 
and  the  ores  of  nickel  and  cobalt  were  suspected  to  be  present, 
particularly  in  the  coarsely  crystalline  variety,  with  diallage  and 
pyrosklerite.  Unfortunately,  the  condition  of  the  rocks  generally 
is  unfavourable  for  the  preservation  of  organic  remains,  and  none 
whatever  have  yet  been  discovered  throughout  the  region,  with 
the  exception  of  the  obscure  forms  already  mentioned  to  have 
been  found  near  Conne  in  the  Bay  D'Espoir,  and  on  Long  Pond. 
Assuming,  however,  that  the  ophiolites  are  of  the  age  of  the 
Lauzon  division  of  the  Quebec  group,  the  plumbaginous  and  other 
slates,  with  their  associated  strata,  would  represent  the  Levis 
division,  and  possibly  a  portion  of  the  Calciferous,  the  base  of  the 
whole  resting  directly  upon  Laurentian  gneiss  without  the  inter- 
position of  Primordial  or  Litermediate  strata,  which  appear  to 
terminate  to  the  westward  with  Fortune  Bay. 

Op  Primordial  Silurian  and  Belated  Formations. 

Bocks  of  Primordial  Silurian  age  were  found  in  detached 
patches  occupying  areas  of  various  extent  at  sundry  parts  of  the 
coast  as  far  west  as  Fortune  Bay,  and  upon  the  Island  of  Langlois 
of  the  Miquelon  group.  The  spread  of  those  rocks  in  Trinity, 
Conception,  St.  Mary's,  and  partly  in  Placentia  Bays,  with  their 
relation  to  the  inferior  formations,  has  already  been  described  in 
the  Beport  of  last  year.  At  those  parts  the  Primordial  formation 
was  found  in  unconformable  contact  with  the  Intermediate  system, 
or  resting  directly  on  Laurentian  gneiss ;  most  frequently  in  the 
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former  position,  which  also  appears  to  be  the  case  in  its  western 
extension.  It  would  be  premature,  however,  to  state  the  age  of 
the  lower  formation  in  the  latter,  as  an  ascertained  fact,  before 
those  regions  are  much  more  extensively  and  thoroughly  examined. 
Suffice  it  to  say,  then,  that  the  Primordial  Silurian  of  Fortune 
Bay  rests,  with  one  or  two  exceptions,  upon  rocks  unlike  in  most 
respects  to  the  Laurentian  system,  but  with  some  characteristics 
peculiar  to  the  Huronian  or  Intermediate;  which  may,  until 
further  evidence  is  obtained,  be  provisionally  classed  as  of  Huro- 
nian age.  On  the  east  side  of  Fortune  Bay,  between  Point  May 
and  Grand  Bank,  Primordial  strata  were  found  to  be  underlaid  by 
reddish  altered  sandstone,  sometimes  conglomerate  or  breccious 
piissing  into  porphyry.  These  rocks  were  observed  to  strike  into 
the  country,  east  of  Point  May,  and  to  come  out  upon  it  again 
north  of  Grand  Bank,  whence  they  occupy  the  coast  as  far  to  the 
north  as  Little  Gtunish,  and  probably  beyond.  In  their  south- 
western strike  they  were  seen  on  the  Island  of  St.  Pierre,  thus 
forming  the  south-eastern  rim  of  a  trough,  the  north-west  edge  of 
which  rises  on  the  southern  part  of  the  great  Miquelon  Island,  and 
on  the  Island  of  Brunet.  The  Cape  and  northern  extreme  of  the 
great  Miquelon  is  gneiss,  supposed  to  be  of  Laurentian  age,  while 
Langlois  Island  is  of  undoubted  Primordial  strata,  corresponding 
with  the  fringe  of  mainland  facing  the  sea  north  of  Point  May. 
The  subordinate  sandstones  and  conglomerates,  at  the  localities 
just  mentioned,  were  supposed  to  represent  a  portion  of  the  Signal 
Hill  rocks,  probably  g  of  the  section  in  Beport  for  1868 ;  but  at 
Long  Harbour,  at  the  head  of  Fortune  Bay,  some  slates  were  met 
with  resembling  b  or  0  of  the  same  section. 

Much  of  the  interior  of  the  peninsula  appears  to  be  of  felsite 
or  feldspar  porphyry,  a  great  part  of  which  is  intrusive.  Mr. 
Howley  describes  the  most  prominent  feature  of  the  region  to 
consist  of  a  range  of  hills,  constituted  of  rock  of  that  description ; 
which  coming  to  the  sea  at  Cape  Chapeau  Bouge,  bears  for  the 
isthmus  which  connects  the  peninsula  with  the  mainland,  fimd 
thence  towards  Sound  Island  and  the  country  near  Piper's  Hole, 
in  Placentia  Bay. 

The  age  of  the  rocks  which  occupy  the  eastern  side  of  the 
Cape  Chapeau  Bouge  range,  and  which  take  up  the  shores  of 
Placentia  Bay,  we  are  still  without  sufficient  data  to  establish ; 


234  GEOLOGICAL  SURVEY  OP  NEWFOUNDLAND. 

yet  there  are  some  points  of  resemblance  in  litbological  character^ 
to  certain  members  of  the  Quebec  group^  which  must  not  be  over- 
looked. Moreover,  although  there  is  much  disturbance  and  con- 
fusion throughout  all  the  region,  and  a  regular  and  successive 
sequence  nowhere  to  be  found,  there  are,  nevertheless,  some 
important  facts  which  tend  to  indicate  a  higher  position  to  those 
strata  than  that  of  the  PrimordiaL  Thus  it  has  been  shown  in 
my  Beport  for  1868,  at  page  165,  that  while  Primordial  rocks 
are  exhibited  at  Come-by-Chance,  on  the  east  side  of  North 
Harbour,  the  western  shores  of  North  Harbour  and  Sound  Island, 
are  talcoid  or  chloritic  slates  (which,  judging  from  the  direction 
of  the  dip,  overlie  the  former),  resembling  the  rocks  near  the 
horizon  of  the  Quebec  group.  In  the  same  manner  small  outliers 
of  the  Primordial  strata  have  been  recognised  on  some  of  the 
islands  and  points  farther  south,  as  at  the  entrance  to  Paradise 
Sound  and  on  Bed  Island,  and  are  suspected  also  to  constitute  a 
portion  of  the  Merasheens ;  while  at  Audearn  the  rocks  are  red, 
green,  and  purple  slates,  and  at  Mortier  Bay  limestone  is  met 
with,  interstratified  with  very  micaceous  incoherent  sandstone,  fimd 
conglomerate  beds.  At  Cook's  Look-out,  directly  north  from 
Mortier  Bay,  a  greenish  drab-coloured  talcoid  or  chloritic  slate, 
resembling  the  Sound  Island  slate,  flanks  the  hill,  which  is  of 
felsite.  At  Burin  also  a  mass  of  limestone  occurs,  with  diorite 
below,  and  a  succession  of  green  and  reddish  slates  with  some  thin 
calcareous  strata  above,  which  in  some  instances  are  slightly 
unctuous  to  the  touch,  from  the  presence  apparently  of  chlorite ; 
at  others  becoming  arenaceous,  very  fragile  and  incoherent  when 
exposed  to  the  weather.  These  rocks  abound  in  iron  pyrites,  and 
their  decomposition  seems  at  many  parts  to  yield  a  yellowish  or 
red  ochre,  by  which  the  clifis  and  rocky  surfaces  are  frequently 
stained.  On  the  coast  of  Burin  the  attitude  of  the  strata  is 
vertical,  or  nearly  so,  striking  about  east  and  west,  but  the  general 
dip  is  north-west 

Assuming,  then,  that  the  formation  on  the  east  side  of  the 
peninsula  is  of  the  age  of  the  Quebec  group,  the  intrusion  of  Cape 
Chapeau  Bouge  may  represent  the  direction  of  a  great  fault,  with 
an  upthrow  on  the  west  side,  causing  the  repetition  of  the  older 
strata  at  Fortune  Bay. 

All  the  above  remarks  must  be  received  as  merely  suggestive, 
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for  throughout  this  complicated  region^  nntil  it  is  more  thoroughly 
examined,  no  certainty  can  be  arrived  at,  nor  would  it  be  prudent 
to  express  an  opinion  too  confidently  upon  structure  where  so 
much  obscurity  and  confusion  prevail. 

In  consequence  of  the  many  rumours  that  have  been  circulated 
as  to  the  presence  of  a  very  valuable  ore  of  silver  at  Little  Lawn, 
I  directed  Mr.  Howley  to  pay  special  attention  to  that  part  of 
the  coast,  and  to  collect  as  many  specimens  of  various  qualities 
(particularly  where  there  might  happen  to  be  metalliferous  indi- 
cations) as  possible,  in  order  to  ascertain  the  tsucts  connected  with 
such  statements,  and  the  grounds  upon  which  they  were  founded. 
Some  years  ago  a  specimen  of  this  ore  was  presented  to  me  by  a 
gentleman  of  this  place,  which  I  afterwards  put  into  the  hands  of 
Dr.  Sterry  Hunt,  of  the  Geological  Survey  of  Canada,  for  analysis, 
who  pronounced  it  to  be  a  pure  sulph-arseniet  of  silver  (ruby  silver) 
coated  with  chloride  of  silver  (horn  silver),  giving  65*28  per  cent, 
of  the  metal.  Another  specimen  was  referred  to  Dr.  Sterry  Hunt 
at  the  same  time,  of  lead  ore  said  to  have  been  derived  from  the 
same  place  as  the  silver  ore ;  in  which,  however,  no  appreciable 
trace  of  silver  was  discovered.  The  gangue  of  the  latter  was  green 
fluor  spar. 

Mr.  Howley  describes  the  country  around  Lawn  as  consisting 
almost  entirely  of  reddish  felsite  or  feldspar  porphyry,  with  occa- 
sional broken  and  shattered  masses  of  stratified  rock,  sometimes 
occupying  an  area  of  about  an  acre,  but  more  usually  less,  and  at 
other  times  in  great  fragments  caught  in  and  surrounded  by  the 
igneous  or  intrusive  rock.  These  stratified  fragmentary  patches 
are  of  black  slate,  containing  numerous  nodules  of  iron  pyrites, 
dull  white  and  reddish  limestone,  red  and  green  slate,  all  of 
which  have  a  Primordial  aspect^  but  are  apparently  destitute  of 
fossils.  On  the  east  side  of  Little  Lawn  Harbour,  Mr.  Howley 
found  an  opening  about  30  feet  above  the  water,  8  feet  high  by 
4  wide,  which  had  been  driven  into  the  cliff  for  about  30  yards. 
The  design  of  this  opening  appears  to  have  been,  to  follow  a  vein 
of  fluor  spar  containing  galena  and  zinc  blende,  with  the  expecta- 
tion of  striking  the  silver  ore ;  but  failing  to  find  the  latter,  and 
the  lead  and  zinc  being  apparently  insufficient  in  quantity  to  be 
remunerative,  the  place  was  abandoned. 

The  main  vein  of  fluor  spar,  with  its  metalliferous  contents, 
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runs  in  a  fissure  which  intersects  greenish  slate  and  porphyry, 
bearing  in  a  tolerably  straight  course  through  both  about  south- 
east; while  smaller  veins  of  the  same  mineral  character  are  rami- 
fied or  reticulated  from  it  on  either  side.  The  fluor  spar  is  arranged 
in  the  crevices  which  contain  it^  in  isolated  detached  masses  of 
various  sizes,  the  interstices  between  which  are  filled  up  with 
crushed  debris,  derived  from  the  rocks  on  either  side.  These 
masses  are  sometimes  of  considerable  size,  being  upwards  of  a  foot 
in  length,  with  the  whole  width  of  the  fissure,  and  present  a  foli- 
ated or  lamellar  structure  upon  being  broken,  in  layers  of  different 
shades  of  green  and  white ;  others  are  small  and  concretionary, 
the  concretions  formed  of  a  series  of  concentric  layers  of  the  same 
colours.  In  either  case,  the  centre  part  is  always  of  the  darkest 
shade,  and  is  a  bright  sea-green,  while  the  outer  layers  become 
paler  in  colour  towards  the  exterior  surfietces  which  are  white.  It 
was  found,  with  few  exceptions,  that  the  zinc  ores  were  almost 
exclusively  disseminated  in  the  middle  or  darker  green  parts, 
while  the  galena  was  distributed  along  with  and  parallel  to  the 
external  layers.  The  width  of  the  main  crevice  varies  from  6  to 
2  inches.    The  walls  are  polished  and  furrowed. 

Several  specimens  from  this  locality,  selected  from  a  large 
collection  made  there,  and  now  deposited  in  this  Office,  were  sub- 
mitted to  Mr.  Hennessey  for  analysis,  whose  results  prove  the 
existence  of  bismuth  *  and  cadmium  to  be  combined  in  traces  with 
the  ores  of  lead ;  and  of  cadmium  and  iron  with  those  of  zinc ;  but 
in  no  case  any  trace  of  silver.  This  circumstance  is  remarkable, 
as  the  ores  of  lead  are  frequently,  if  not  most  usually,  more  or 
less  argentiferous ;  and,  moreover,  it  may  be  observed,  that  not- 
withstanding a  most  careful  search  having  been  made  over  the 
ground  by  Mr.  Howley,  he  failed  to  perceive  the  smallest  remnant 
of  any  substance  bearing  a  resemblance  to  the  precious  ore. 

Frihobdial  Silurian  Formation. 

At  page  157  of  the  Beport  for  1868,  a  section  of  this  formation 
is  given,  as  exhibited  in  Conception  Bay,  showing  an  accumulation 

*  This  valuable  metal  is  used  for  Tarions  pnrpoees  as  an  alloy.  With  tin  and 
mercury  in  about  equal  proportions  it  forms  tnotaic  gold.  With  certain  proportions  of 
tin  and  lead  plumbers'  solder  is  manufactured,  and  stereotype  plates  are  oast.  It  is 
also  the  base  of  a  ootmetic  known  as  pearl  powder. 
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of  strata  amounting  to  3880  feet  Since  the  date  of  that  Report, 
it  has  been  discovered  that  the  formation  is  widely  distributed  at 
oilier  parts  of  the  country,  in  greater  volume  than  in  Conception 
Bay,  or  displaying  portions  which  in  that  bay  are  either  concealed 
below  its  waters,  or  altogether  absent  The  whole  accumulation, 
were  it  found  consecutively  at  any  one  place,  would,  by  such 
additional  strata,  apparently  swell  the  volume  to  a  thickness  not 
under  6000  feet 

The  annexed  column  represents  the  order  of  sequence  and 
superposition  of  the  different  members  of  the  formation,  with  their 
approximate  thickness,  so  far  as  has  hitherto  been  ascertained. 
It  may  be  observed  that  there  is  a  discrepancy  between  the  super- 
position, as  given  in  this  column,  and  the  section  given  at  pages  200 
and  201  of  last  year's  Report,  in  which  the  workable  slates  are  placed 
as  No.  5,  or  directly  below  the  strata  of  Bell  Island,  The  more 
careful  examination  of  the  late  season  has  unravelled  some  of  the 
difficult  complications  which  led  to  this  error  the  previous  year, 
and  seems  clearly  to  place  the  workable  slates  as  shown  in  the 
column,  or  about  the  horizon  of  No.  2  of  Report  for  1869. 

DEsoENDnro  Obdeb. 

Feet. 

5.  Brown  and  black  mioaoeons  shales,  with  grey  micaoeoos  sand- 
stones of  Bell  Island,  Conception  Bay.  Or^Euiic  contents  are: 
two  species  of  LingtUa,  four  species  of  PaloMphycua,  Eophyton 
Linnceanum  (Torrell)  and  another  Eophyton,  Crttziana 
semiplicata  (Salter),  and  some  others.  Cone^n^Cone  is  also 
frequently  met  with.  Exposed  also  at  Random  Sound, 
Trinity  Bay,  and  in  smaller  volume  at  the  southern  part  of 
the  peninsula  of  Gape  St.  Mary       476 

r.  Red  and  green  sandstones  and  slates,  with  some  calcareous  beds 
at  the  base,  partially  seen  at  Little  Belle  Island,  Conception 
Bay,  but  for  the  greater  part  concealed  below  the  water. 
Estimated  thickness 1426 

q.  Kelly's  Island  sandstones  and  shales,  given  in  detail  in  Report 
for  1868,  p.  28.  A  few  fucoids  were  the  only  fossils  observed 
in  this  division.*    Thickness 720 

p.  Black  slate  or  shale.    At  Fortune  Harbour  this  division  was 

found  to  contain  Paradoxidea  Bennettii,    Thickness  ..      ..     150 


*  Many  fossils  have  been  found  about  the  middle  part  of  the  KeUy's  Island  section 
since,  among  which  Cruziana  and  two  or  three  spedet  of  Linguia  occur. 

B 
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FeeL 

0,  A  bed  of  dark  grey  limestone.    FossOb  consist  of  broken  frag- 

ments of  trilobites  and  shells,  among  which  latter  a  LingtUa 

was  observed.    Thickness       5 

n.  Red,  green,  and  black  slates,  or  shales,  which  occasionally  pass 
into  a  finely  laminated  argillaceous  shale,  as  at  Topsail  Head. 
This  division  is  exhibited  at  Branch,  and  many  parts  of  St. 
Mary's  Bay,  and  also  at  Fortune  Harbour  and  Langlois 
Island.  The  fossils  are  Parctdoxida  Benneitii,  Conoeephc^ 
lites  gregarius^  and  probably  some  other  species  not  yet 
recognised.  This  division  abounds  in  trilobites  which  are 
often  greatly  distorted  and  cut  up  by  the  cleavage,  which  is 

transverse  to  the  bedding.    Thickness 1045 

m.  Hard  thick  beds  of  grey  and  sometimes  reddish  limestone  of 
Topsail  Head,  seen  also  near  Brigus  South  Head,  Conception 
Bay,  and  at  Little  Salmonier  River,  St.  Mary*s  Bay.  The 
supposed  equivalent  was  likewise  found  in  Smith's  Sound, 
Trinity  Bay.  The  fossils  are  usually  obscure,  and  in  a 
fragmentary  state.  Two  species  of  Conocephalites  have  been 
recognised  by  Mr.  Billings,  and  a  small  fragment  supposed 
of  Paradoxidea  from  a. loose  stone  found  at  Topsail  Head; 
also  Salterella  and  Cixinia  Lahradorica,  Thickness  at  Top- 
sail Head    100 

1,  Red,  green,  and  blackish  argillaceous  slates.    This  division  is 

seen  at  Brigus  South  Head,  at  Little  Salmonier,  and  at  Random 
and  Smith's  Sound.  It  is  seen  also  at  some  parts  of  Fortune 
Bay.  A  margin  of  the  shore  west  of  Manuel's  Brook,  Con- 
ception Bay,  exposes  the  upper  part  occasionally;  a  few 
remains  of  trilobites  were  found  at  Random  Island,  one  of 
which  resembles  Bathyru$  gregaritu  (Billings).    Thickness    250 

k.  Conglomerate  of  Manuel's  Brook,  not  recognised  elsewhere. 

Thickness 50 

y.  Red  and  green  argillaceous  shales  or  slates.    Thickness,  Brigus 

South  Head       150 

*  u  Red  and  flesh-coloured  limestones,  in  which  some  obscure 
fossils  have  been  found,  and  an  Archeocyathus  detected  by 

Mr.  Billings.    Thickness 20 

♦A.  Red  slate      30 

*  ^.  Thin  bed  of  impure  red  limestone      10 

♦/.  Red  slate      40 

e.  Red,  green,  and  grey  sandstones,  with  occasional  beds  of  con- 
glomerate. The  upper  beds  flaggy.  Towards  the  base  the 
beds  are  compact,  and  vary  in  thickness  from  1  to  3  feet. 
The  lower  strata  pass  into  a  whitish,  sometimes  tinged 
pinkish  quartzite.  On  some  of  the  surfaces  obscure  forms 
supposed  to  be  fucoids  were  found,  and  peculiar  mark- 


*  These  strata  are  met  with  at  Distress,  St.  Mary's  Bay,  Little  Salmonier  River, 
Brigus  Head,  and  Random  Island. 


d. 
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Feet. 

ings  resembling  annelid  tracks,  seen  on  the  east  end  of 
Random  Island,  and  the  mainland  between  it  and  Bay  Bulls* 
Arm ;   and  also  on  the  southern  part  of  the  peninsula  of 

Cape  St.  Mary's.     Probable  thickness,  about        750, 

(iroen  and  reddish-brown  or  purple  slates,  with  smooth  and\ 
regularly   parallel  cleavage,  independent  of   the    bedding, 
splitting  into  slabs  under  half  an  inch  thick.    This  is  the 
position  of  the  workable  slates  of  Smith's  Sound  and  Random 


137 

3 

10 


Island.     Thickness 

c.    A  bed  of  impure  flesh-coloured  limestone 

2).  [Green  slate,  same  character  as  (^        

a.  Hard,  dark  greenish-grey  sandstones  with  slaty  divisions,  the 
Fandstone  beds  varying  in  thickness  from  4  inches  to  1  foot. 
This  part  of  tiie  formation  has  only  been  seen  in  Trinity 
Bay,  and  the  thickness  at  Random  Island  and  Smith's  Sound 
wrts  estimated  to  bo  about       600 

Total     5972 

It  will  be  seen  that  the  lower  measnres  (a)  of  the  section,  so 
largely  represented  in  Trinity  Bay,  and  also  the  superior  strata 
below  (J),  which  is  partially  recognised  in  the  St.  Mary's  peninsula, 
are  nearly  altogether  wanting  in  Conception  Bay ;  and,  moreover,  it 
may  be  remarked  that  the  junction  of  the  sandstones  at  the  base  of 
the  series  with  the  rocks  of  the  Intermediate  system  (between 
which  there  is  a  considerable  lithological  resemblance)  has  nowhere 
been  clearly  made  out ;  still,  the  evidence  taken  at  the  several 
localities  where  the  formation  is  displayed,  goes  strongly  in  support 
of  the  structure  being  in  reality  as  given  in  the  column.  In  Trinity 
Bay  the  section,  although  affected  by  disturbances,  seems  to  be 
nearly  complete,  while  on  the  St.  Marys  peninsula  the  strata 
between  d  and  the  upper  part  of  n,  inclusive,  are  found  in  conform- 
able succession.  At  Brigus  and  at  Harbour  Main,  in  Conception 
Bay,  some  beds  of  red  sandstones,  representing  the  upper  part  of  «, 
were  found  at  the  base  of  the  group,  overlaid  by  slates  and  lime- 
stone representing  /,  g,  A,  t,  &c. ;  the  lower  strata  of  which  come 
unconformably  in  juxtaposition  with  the  corrugated  rocks  of  the 
Intermediate  system,  and  dip  in  the  opposite  direction.  The 
absence  of  the  lower  members  in  Conception  Bay  must,  therefore, 
be  accounted  for,  by  supposing  a  subsidence  to  have  taken  place  in 
that  region  subsequent  to  the  deposit  of  the  earlier  sediments  of 
Trinity  and  St.  Mary's  Bays.     The  Primordial  patches  of  Fortune 

R  2 
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Bay  seem  also  to  have  begun  at  a  later  date  than  those  of  Trinity 
and  St.  Mary's  Bays,  as  no  part  of  the  column  lower  than  e  is 
anywhere  recognised  in  that  region. 

The  diagram,  Section  No.  1,  illustrates  the  arrangement  of  the 
lower  measures,  with  corrugations  resulting  from  disturbance,  as 
displayed  at  the  slate  quarries.  Smith's  Sound,  Trinity  Bay. 

Section  No.  2  shows  the  order  of  succession,  as  seen  at  Little 
Salmonier,  St.  Mary's  Bay. 

Section  No.  3  represents  the  unconformable  junction  of  the 
Primordial  rocks  with  the  contorted  strata  of  the  Intermediate 
system ;  and  the  succession  of  the  former  as  exhibited  at  the  south 
head  of  Brigus,  Conception  Bay. 

On  the  coast  of  Fortune  Bay,  between  Point  May  and  Grand 
Bank,  the  strata  of  Primordial  age  are  represented  by  the  members 
of  the  column  between  e  and  8,  inclusive.  At  Little  Dantzic, 
the  lowest  strata  appear  to  belong  to  division  6,  while  the  mea- 
sures accumulate  advancing  northwards  and  near  Fortune  divisions 
n,  0,  p^  and  part  of  q^  were  recognised  by  their  organic  contents 
as  well  as  by  their  lithological  character.  Still  higher  measures 
come  in  approaching  Grand  Bank,  where  the  fossils  have  a 
general  resemblance  to  those  prevalent  in  division  s  of  the  Bell 
Island  group. 

On  Langlois  Island  part  of  division  e  was  recognised,  which' 
appeared  to  be  immediately  overlaid  conformably  by  the  upper 
part  of  n,  the  latter  containing  trilobites,  mostly  Paradomdes. 
The  absence  of  the  Intermediate  divisions,  between  e  and  n,  to- 
gether with  the  greatly  reduced  volume  of  the  formation  on  the 
coast  of  Fortune  Bay,  seem  to  indicate  a  gradual  thinning  out  in 
its  western  extension,  which  probably  terminates  with  the  Miquelon 
outcrop. 

The  Section  No.  5  is  given  to  illustrate  an  exposure  at  the 
mouth  of  the  Salmon  River,  which  flows  into  North  Bay,  the 
extreme  northern  inlet  of  Fortune  Bay.  In  this  section  an  intru- 
sive mass  of  granite  is  represented  overturning  a  set  of  stratified 
rocks,  which  latter,  after  exhibiting  a  series  of  sharp  flexures,  pass 
unconformably  beneath  a  conglomerate.  The  contorted  strata, 
which  comes  against  the  granite,  was  supposed  to  be  the  equivalent 
of  /  of  the  column,  and  is  succeeded  by  two  beds  of  limestone 
representing  ff  and  t,  which  are  repeated  by  means  of  the  folds, 
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bringing  up  portions  of  e  on  the  anticlinal  axes.  As  no  fossils 
were  found  in  these  rocks,  their  true  horizon  is  still  a  matter  of 
uncertainty;  although  lithologically  and  in  stratigraphical 
sequence  the  resemblance  to  the  divisions  indicated  is  strikingly 
suggestive.  There  is  no  evidence  whatever  by  which  the  precise 
age  of  the  overlying  conglomerate  can  be  determined.  The  matrix 
of  the  rock  consists  of  a  rather  coarse  silicious  paste  of  a  pale 
greenish  colour,  in  which  are  imbedded  boulders  and  pebbles, 
mostly  rounded,  of  granite,  gneiss,  and  quartzite,  ruins  of  the  rocks 
of  the  surrounding  country.  The  lower  strata  of  this  con- 
glomerate are  very  coarse,  often  containing  boulders  of  2  feet 
and  upwards  in  diameter,  which  are  usually  of  granite  and 
gneiss. 

Section  No.  4  represents  a  mass  of  conglomerate  resting  uncon- 
formably  upon  some  red  and  green  slate,  which  is  underlaid  by 
whitish  and  pale  grey  quartzite  in  beds  of  from  1  inch  to  18  inches 
thick.  Lithologically  the  latter  beds  resemble  the  strata 
frequently  met  with  at  the  top  of  division  e,  their  supposed 
equivalents.  The  upper  beds  which  come  in  contact  with  the  con- 
glomerate were  supposed  to  be  about  the  horizon  of/.  There 
does  not  appear  to  be  any  reason  to  doubt  that  this  conglomerate 
is  an  extension  of  that  seen  at  Salmon  Biver.  The  section 
is  exposed  at  a  place  called  Blue  Pinion,  between  English 
Harbour  and  St.  Jacques  Harbour,  on]  the  north  shore  of  Fortune 
Bay. 

A  conglomerate,  supposed  to  be  of  the  same  horizon  as  that 
represented  in  the  above  sections,  is  exhibited  at  St.  John's  Head, 
another  jwint  on  the  north  side  of  Fortune  Bay,  which  was  alluded 
to  in  a  preceding  page  of  this  Report,  as  coming  against  an  intru- 
sion of  porphyry,  the  latter  dividing  it  from  the  gneiss  of  the 
coimtry  inland.  The  general  character  of  the  conglomerate  of  this 
place  is  much  the  same  as  that  already  described,  with  this  differ- 
ence, however,  that  the  matrix  was  found  in  some  instances  to  be 
slightly  calcareous,  and  that  among  the  pebbles,  some  were  of  a 
brownish-red  sandstone,  seemingly  derived  from  the  Primordial 
rocks,  and  others  of  micaceous  and  black  slate,  the  latter  strikingly 
resembling  the  plumbaginous  slates  of  Bay  D'Espoir. 
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Intbusive  Bocks. 

In  the  foregoing  pages  of  this  Report  alhision  has  frequently 
been  made  to  the  occurrence  of  eruptive  or  intrusive  masses  inter- 
secting the  stratified  or  sedimentary  formations.      Tlie  mineral 
character  of  those  intersecting  masses  is  various ;  and  in  some  cases 
difierent  mineral  qualities  pass  from  one  into  the  other  in  the  same 
intersection.     The  Primordial  rocks  of  the  St.  Mary's  peninsula 
are  divided  by  great  masses  of  trap  from  Bull  Island  Point  and 
Point  Lance  to  the  Sawyer's  Hills,  which  probably  extend  uninter- 
ruptedly to  Trinity  Bay.    At  the  south  end  the  rock  is  greenstone, 
more  or  less  compact,  which  in  its  course  northwards,  passes  into 
porphyry  and  amygdaloid,  as  at  Sawyer's  Hills.     At  Chapel  Arm, 
in  Trinity  Bay,  the  trap  is  vesicular  and  amygdaloidaI,the  cavities 
usually  filled  with  white  calc  spar.     Dykes  of  dark  green  or  black 
greenstone  also  intersect  the  strata,  running  oblique  or  at  right 
angles  to  the  great  north  and  south  masses,  many  of  which  may  be 
seen  upon  the  coast,  both  on  the  St.  Mary's  and  Placentia  sides ; 
particularly  near  Branch  in  the  former,  and  the  neighbourliood  of 
Distress  in  the  latter.   It  has  already  been  stated  that  a  great  part 
of  the  peninsula  between  Placentia  and  Fortune  Bay  consists  of 
felsite  or  feldspar  porphyry.     Although  the  mineral  character  of 
the  rocks  generally  throughout  that  region  is  for  the  most  part 
tolerably  uniform,  intersections  can  be  clearly  distinguished  at 
some  parts  cutting  across  and  ramifying  through  the  surrounding 
masses;  thus  a  great  proportion  of  the  latter,  although  without  any 
clearly  defined  structural  arrangement  or  evidences  of  stratification, 
may,  nevertheless,  be  an  indigenous  sedimentary  deposit.     The 
great  Chapeau  Rouge  mass,  which,  at  its  southern  extreme,  is  a 
porphyry,  is  probably  connected  with  the  dislocation  observed  at 
Sound  Island  and  Black  River,  at  the  head  of  Placentia  Bay,  where 
the  intersecting  rock  is  granite.     Some  small  intrusions  of  a  red 
feldspar  porphyry  were  observed  to  cut  Primordial  strata  at  Random 
Island  and  Random  Sound,  Trinity  Bay,  and  at  Cape  Dog  in  St. 
Mary's  Bay.     The  intersections  of  Langlois  Island  and  the  east 
shore  of  Fortune  Bay  were  found  in  every  case  to  be  of  greenstone; 
but  at  St.  John's  Head  the  conglomerate,  which  at  present  is  sui> 
posed  to  be  of  more  recent  date  than  Primordial,  seems  to  have 
been  broken  through  at  its  junction  with  the  gneiss,  by  a  dyke  of 
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feldspar  porphyry^  about  20  feet  wide.  The  trap  at  Langlois  is 
nearly  a  quarter  of  a  mile  across ;  but  the  dykes  between  Little 
Dantzic  and  Fortune  Harbour  are  rarely  over  3  or  4  feet  thick. 

The  intrusive  and  metamorphic  rocks  of  this  region  require  a 
much  more  rigid  and  close  examination  than  time  or  opportunity 
has  hitherto  permitted  to  be  bestowed  upon  them,  and  many  care* 
fully  arranged  specimens  must  be  submitted  to  chemical  analysis, 
before  a  full  and  comprehensive  history  of  their  sundry  character- 
istics can  judiciously  be  entered  upon. 

Another  matter  of  much  interest  relates  to  glacial  action,  and 
the  distribution  of  boulders,  upon  which  we  are  gradually  accumu- 
lating information ;  on  a  future  occasion,  when  more  evidences  are 
obtained,  the  subject  will  be  duly  reported  upon ;  but  in  the  mean- 
time, for  various  reasons,  I  have  deemed  it  more  expedient  that  it 
should  be  postponed. 

EcoNOMio  Materials. 

Although  many  rumours  have  been  circulated  from  time  to 
time  of  tlie  discovery  of  the  precious  metals  at  various  parts  of  this 
Island,  I  have  never  yet  seen  any  further  direct  evidence  of  the 
presence,  either  of  gold  or  silver,  than  mere  traces  of  those  metals, 
found  by  analysis  in  some  specimens  procured  by  myself  from  the 
Bay  of  Islands,  on  the  one  hand,  and  from  Bona  vista  Bay  on  the 
other.  In  my  Report  for  1868,  p.  167,  under  the  head  of  Gk)ld, 
I  suggested  the  probability  that  further  investigation  of  the  gold 
rocks  of  Nova  Scotia  might  eventually  prove  them  to  be  of  con- 
temporaneous origin  with  the  Intermediate  system  of  Avalon,  the 
suggestion  being  founded  altogether  upon  lithological  resemblances. 
Siuce  the  date  of  that  Report,  many  important  discoveries  have 
been  made  in  various  parts  of  Canada  and  in  Nova  Scotia,  which 
begin  to  throw  some  light  upon  a  subject  which  at  that  time  was 
exceedingly  obscure ;  and  the  evidences  obtained  up  to  the  present 
time,  by  Professor  Hind  and  the  officers  of  the  Geological  Survey 
of  Canada,  seem  to  point  to  a  more  recent  period  than  the  Inter- 
mediate or  Huronian  as  the  horizon  of  the  auriferous  strata.  Pro- 
fessor Hind  (who  has  long  laboured  in  the  gold  districts)  has 
always  contended  that  the  auriferous  rocks  of  Nova  Scotia  were  for 
the  greater  part  of  Lower  Silurian  age,  and  the  recent  discovery  of 
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fossils  within  the  region  seems  to  oonfirm  that  opinion ;  although 
I  am  not  aware  as  yet  that  these  fossils  have  been  sufficiently  iden- 
tified as  types  of  a  specific  horizon  to  establish  their  true  stratigram 
phieal  position  in  the  Lower  Silarian  system.  Should  they  eventu- 
ally prove  to  be  of  Primordial  age  (which  seems  at  least  to  be 
probable),  or  should  they,  indeed,  be  the  equivalents  of  any  of  the 
lower  divisions  of  the  Lower  Silurian  system  up  to  and  inclusive 
of  the  Quebec  group,  it  will  be  clear,  from  what  I  have  said  in  this 
and  in  former  Reports,  that  these  formations  are  all  extensively 
developed  in  Newfoundland.    GK>ld,  however,  does  not  appear  to 
have  originated  exclusively  at  any  one  particular  geological  period, 
although  in  some  prominent  cases  its  distribution  seems  to  be  con- 
fined to  certain  zones.    Mr.  Henry  Vennor,  of  the  Geological  Sur- 
vey of  Canada,  has  traced  an  auriferous  zone  over  a  great  area  in 
the  province  of  Ontario,  the  geological  horizon  of  which  he  places 
near  the  summit  of  the  lower  Laurentian  series,  in  close  proximity 
to  the  great  ferriferous  belt  and  crystalline  limestone,*  while  Pro- 
fessor EUnd,  who  places  the  gold-bearing  rocks  of  Nova  Scotia  as 
Lower  Silurian,  says,  in  his  Beport  on  the  Gold  Districts  for  1870, 
regarding  the  origin  of  the  metal : — **  I  consider  that  all  the  evi- 
dence hitherto  accumulated  in  Nova  Scotia,  tends  to  show  that  the 
gold  was  originally  deposited  from  oceanic  waters,  and  difiused 
through  their  sediments,  especially  in  beds  of  quartz.    Much  of  it 
was  no  doiibt  subsequently  concentrated  in  intercalated  beds  of 
quartz,  and  some  instances  in  fissure  veins."     The  same  author 
points  also  to  the  occurrence  of  gold  in  more  recent  formations  of 
Nova  Scotia,  as  high  as  the  Carboniferous.   For  further  information 
on  the  sources  and  distribution  of  gold,  I  beg  to  refer  to  page  519 
of  the  *  Geology  of  Canada,'  1863. 

At  a  previous  part  of  this  Beport  mention  has  been  made  of 
the  presence  of  the  ores  of  lead  and  copper  in  the  Bay  D'Espoir, 
disseminated  in  quartz  veins.  From  the  frequency  of  their  occur- 
rence it  is  not  unreasonable  to  infer  that  some  part  of  the  region 
may  yet  disclose  one  or  the  other  of  these  ores  in  workable  quan- 
tity, although  heretofore  no  exposure  that  has  been  examined  was 
found  to  be  sufficiently  encouraging  in  appearance  to  justify  a  re- 
commendation of  costly  experiment  with  the  prospect  of  a  favour- 
able result.     A  black  plumbaginous  material  is  also  found  in  the 

*  See  my  Bepori,  186S,  p.  143. 
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slates  of  the  same  region ;  bat  we  have  nowhere  hitherto  seen  it  in 
sufficient  yolume  to  be  of  commercial  value.  It  may  indeed,  with 
considerable  confidence,  be  presumed  that  the  most  important 
metal-bearing  rocks  are  of  later  date  than  the  slates  of  Bay 
D'Espoir,  and  are  on  or  near  the  horizon  of  the  serpentines,  which 
have  been  shown  to  be  extensively  distributed  over  the  interior.  I 
have  often  in  previous  Reports  alluded  to  the  serpentines  of  the 
Quebec  group  as  being  in  all  probability  the  geological  horizon  in 
which  the  more  valuable  metalliferous  ores  would  eventually  be 
developed ;  in  other  words,  that  it  would  prove  to  be,  as  elsewhere, 
the  great  metalliferous  zone  of  this  Island ;  and  the  experience  of 
last  season  has  in  no  degree  altered  those  views,  while  many  facts 
were  observed  in  confirmation  of  them.  Among  the  most  prominent 
and  important  of  the  ores  observed  in  the  magnesian  rocks  of  the 
interior  was  chromic  iron,  which  was  found  to  be  present  more  or 
less  wherever  these  rocks  were  exposed ;  either  generally  dissemi- 
nated through  the  matrix,  or  occurring  in  small  boulders  or  pebbles 
scattered  along  the  surface  of  the  ground,  near  the  parent  beds 
from  which  they  have  been  derived.  This  chromic  iron  ore  was 
very  frequently  found  to  be  associated  with  magnetic  iron  and 
arsenical  iron  pyrites.  The  presence  of  copper  is  occasionally  in- 
dicated by  stains  of  the  green  or  blue  carbonates ;  and  the  presence 
of  nickel,  cobalt,  and  other  ores,  which  usually  accompany  the 
rocks  of  the  group,  although  not  yet  actually  proved  by  chemical 
experiment,  may  be  fairly  inferred.  In  order  to  show  the  value 
of  chromic  iron  alone,  and  the  uses  to  which  it  is  applied,  the  fol- 
lowing paragraph  is  quoted  from  the  *  Geology  of  Canada,'  1863, 
p.  749  :— 

"  The  compound  of  chromium  chiefly  used  in  the  arts  is  the 
combination  of  chromic  acid  with  potash,  known  as  the  bichromate 
of  potasli,  from  which  are  prepared  both  red  and  yellow  chromates 
of  lead,  the  latter  being  the  pigment  known  as  chrome  yellow. 
The  green  oxyd  of  chromium  is  also  prepared  from  this  salt,  and  is 
used  as  an  indelible  green  colour  in  painting,  and  for  the  prepara- 
tion of  indestructible  green  printing  ink.  Large  quantities  of  the 
bichromate  of  potash  are  used  in  dyeing,  and  in  calico-printing ; 
and,  according  to  the  Report  above  cited,  the  quantity  of  this  salt 
manufactured  weekly  in  South  Lancashire  was,  in  1861,  14  tons. 
This  salt  consists  of  one  equivalent  or  47  parts  of  potash,  and  two 
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equivalents  or  102  parts  of  chromic  acid«  Of  this  latter  51  parts 
correspond  to  39  parts  of  the  green  or  sesquioxyd  of  chrome ;  and 
although  the  metal  exists  in  this  latter  form  in  the  ores,  it  is  now 
usual  for  commercial  purposes  to  give  the  percentage  of  chromic 
acid  which  these  will  yield.  Thus  the  chromic  iron  from  Bolton, 
which  gives  by  analysis  45  •  9  per  cent,  of  oxyd  of  chromium,  would 
yield  60  per  cent,  of  chromic  acid.  Bich  ores  of  this  kind  are  said 
to  be  worth  in  Baltimore,  from  whence  large  quantities  are  shipped, 
one  dollar  per  ton,  for  each  unit  of  chromic  acid.  This  agrees 
closely  with  the  price  offered  for  the  chromic  iron  from  Ham,  to  be 
noticed  below.  Samples  of  two  barrels  from  this  locality,  sent  to 
Glasgow  and  London  in  1861,  gave  from  43*7  to  44*1  per  cent  of 
oxyd  of  chrome.  The  mean  of  these,  43  *  9,  equals  57  *  4  per  cent,  of 
chromic  acid ;  and  the  prices  offered  for  this  ore  in  London  and  in 
Glasgow  were  respectively  IIL  10«.  and  12?.  sterling  per  ton." 

The  remote  geographical  position  of  the  serpentines  of  the  Bay 
East  River  may  certainly  be  unfavourable  to  the  early  development 
of  their  mineral  contents ;  yet  should  the  formation  in  its  northern 
extension  reach  the  valley  of  the  Great  Exploits  Eiver,  as  our  pre- 
sent evidence  shows  to  be  probable,  which  river  is  said  to  be  at  all 
times  navigable  for  canoes,  it  may  then  be  sufficiently  convenient 
to  the  coast  for  (at  all  events)  partial  experiment ;  and  in  this  con- 
nection I  think  it  highly  desirable  that  a  survey  of  the  principal 
river  in  Newfoundland  should  be  made  as  soon  as  circumstances 
will  permit.  I  was  informed,  moreover,  by  one  of  the  Indians,  that 
about  10  miles  below  the  part  where  we  reached  the  Gander  River, 
or  about  30  above  Gander  Lake,  he  hsid  crossed  some  rock  which 
he  regarded  as  pipe-stone,  or  the  same  quality  as  that  of  the 
Jamieson  Hills.  If  such  is  the  fact,  there  is  little  doubt  it  is  a 
repetition  of  the  same  formation,  probably  on  the  eastern  flank  of 
an  anticlinal  axis ;  to  take  up  which  outcrop  and  trace  it  through 
the  country  on  either  side,  would,  beyond  doubt,  be  of  very  great 
service  in  revealing  the  structure  of  the  country  in  general,  and 
the  geograpliical  distribution  of  the  metalliferous  group  in 
particular. 

It  must  have  occurred  to  any  one  who  has  conversed  upon  the 
subject  of  the  mineral  resources  or  economics  of  the  country,  how 
prevalent  the  idea  is,  that  these  terms  exclusively  apply  to  the  de- 
velopment of  metals,  or  metalliferous  ores;    while  many  other 
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materials  of  humbler  pretensionSy  although  in  reality  of  greater 
importance  to  the  general  welfare  of  a  rising  community,  are 
ignored  as  valueless  or  of  little  account.  The  glittering  prospect 
of  suddenly  realising  wealth  which  metallic  indications,  particu- 
larly of  the  precious  metals,  are  almost  sure  to  induce,  is  but  too 
frequently  attended  by  disappointment,  and  often  by  irretrievable 
loss ;  whereas  many  more  ordinary  natural  productions  may  by 
proper  attention  be  extracted  from  their  beds  without  risk  of 
failure.  Mining  for  metals  must,  under  the  most  favourable  cir- 
cumstances, be  attended  with  vast  expense,  and  always  with  more 
or  less  hazard.  The  success  or  otherwise  of  quarrying  for  the 
rougher  materials,  such  as  gypsum,  limestone,  building  stone, 
whetstone  or  slates,  may  be  calculated  with  accuracy  at  the 
outset,  upon  the  usual  commercial  principles  of  demand  and 
supply. 

Foremost  amongst  these  latter  materials,  roofing  slates  may  be 
placed  as  a  natural  production  of  this  Island.  Judging  from  the 
quality  of  the  specimens  which  were  brought  from  Smith's  Sound, 
and  are  now  in  this  collection,  and  the  thickness  of  strata  attri- 
buted to  their  place  in  the  formation,  together  with  their  proximity 
to  the  sea,  these  slates  when  fully  developed  can  hardly  fail  to 
prove  of  very  considerable  commercial  importance. 

In  consequence  of  the  very  limited  demand  (which  hitherto 
has  been  entirely  local),  the  slate  quarries  at  Smith's  Sound  and 
Random  Island  do  not  appear  so  far  to  have  proved  remunerative, 
and  the  work,  proceeding  spasmodically  at  intervals,  has  been 
carried  on  to  only  a  small  extent;  but  as  the  tendency  is  con- 
stantly gaining  ground  in  all  the  great  cities  of  the  continent  of 
America,  dictated  by  prudence  and  economy,  to  substitute  slates 
for  the  old-fashioned  perishable  and  inflammable  shingles,  it  may 
reasonably  be  expected  that  a  market  for  the  article  will  soon  be 
found,  and  a  profitable  return  ensured  for  enterprise  in  its  produc- 
tion upon  a  large  scale. 

By  reference  to  the  column  given  of  the  Primordial  Silurian 
rooks,  it  will  be  seen  that  the  stratigraphical  position  of  the  work- 
able slates  is  indicated  by  d.  This  part  of  the  formation  has 
been  recoo:nised  on  both  sides  of  Bandom  Island,  on  the  south  side 
of  Bandom  Sound,  and  at  Bay  Bulls'  Arm. 

It  probably  also,  judging  from  the  strike  of  the  measures,  will 
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be  found  at  other  places  in  the  interval  between  the  two  latter 
places,  particularly  in  the  neighbourhood  of  St.  Jones  and  Deer 
Harbours.  But  while  the  horizon  of  the  slates  may  be  better 
developed  in  Trinity  Bay  than  elsewhere,  it  is  not  limited  alto- 
gether to  that  region.  At  Keels,  in  Bonavista  Bay,  an  outcrop  is 
reported;  and  the  red  slates  westward  of  Grooseberry  Cove,  in 
Placentia  Bay,  are  now  supposed  to  be  their  equivalents.  Further- 
more, I  perceive,  by  my  field-notes  of  1866,  in  describing  the 
coast  of  Avalon,  it  is  remarked  that  *'  a  change  of  formation  was 
observed  to  take  place  in  the  neighbourhood  of  Ferryland,  and 
that  at  Renews  there  were  found  to  be  large  masses  of  red  slate 
strewn  over  the  ground,  apparently  not  fjGur  remoyed  from  their 
original  position,  which  had  a  smooth  and  perfectly  regular 
deavage,  nearly  at  right  angles  to  the  plane  of  the  bedding." 
This  part  of  the  country  has  not  yet  been  examined,  but  the 
circumstance  just  mentioned,  together  with  the  accounts  of  some 
of  the  residents,  give  reason  to  suppose  that  an  outlying  patch  of 
the  formation  is  to  be  found  there,  and  with  it  some  portion  of  the 
workable  slates.* 

At  page  178  of  my  Keport  for  1868,  mention  is  made'  of  a  slate 
of  economic  value  occurring  near  Brigus,  in  the  older  or  Inter- 
mediate system,  which,  although  doubtless  a  very  serviceable 
material  for  many  economic  purposes,  is,  nevertheless,  of  inferior 
quality  as  a  roofing  slate  to  those  of  the  higher  formation.  The 
cleavage  of  the  foimer  is  less  perfect,  it  splits  less  finely,  and 
consequently  is  heavier,  and  it  is  more  or  less  affected  by  rectan- 
gular joints,  which  necessarily  limit  the  surfaces. 

Limestone  is  another  substance  which  must  be  universally 
admitted  as  an  indispensable  necessary  wherever  a  dwelling  of  any 
description  is  to  be  erected.  Beds  of  limestone,  as  our  column 
has  shown,  are  abundant  in  the  Primordial  Silurian  formation, 
especially  among  the  middle  and  upper  members,  and  it  is 
perhaps  owing  to  the  calcareous  quality  of  these  strata  that  the 
superior  quality  of  the  soil  over  the  areas  they  occupy  is  especially 
to  be  attributed.  Besides  the  ordinary  uses,  such  as  for  building 
and  burning,  the  limestones  of  the  formation  are  suitable  in  many 
cases  for  ornamental  purposes  as  a  marble. 

It  would  be  superfluous  in  the  meantime  to  enter  into  further 

*  These  have  bIqco  been  proved  to  bo  of  Intermediate  or  Huronian  ago. 
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detail  regarding  other  economic  materials,  which  have  been 
repeatedly  mentioned  in  former  Reports.  The  position,  uses, 
mineral  qualities,  and  all  other  particulars  of  such,  will,  I  trusty  in 
course  of  time  find  their  proper  places  in  the  pages  of  a  condensed 
report  of  the  whole  subject. 

A  tracing  from  the  manuscript  map  of  the  region  surveyed, 
upon  a  scale  of  4  statute  miles  to  1  inch,  accompanies  this  Report, 
which,  together  with  the  illustrations  introduced  with  the  text, 
are  requisite  for  its  elucidation.  These,  with  permission,  I  shall 
order  to  be  cut,  the  former  on  stone,  the  latter  on  wood,  to  illus- 
trate the  report  in  pamphlet  form,  which  will  be  published 
hereafter. 

With  very  much  respect,  I  beg  to  subscribe  myself, 

Your  Excellency's  most  obedient  servant, 

Alexander  Mubbat. 
To  His  Excellency  Col.  Hill,  C.B., 

Governor  of  Newfoundland,  &o.  &c.  &c., 

St.  John's. 
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CHAPTER  XL 

REPORT  FOR  1871.— SURVEY  OP  EXPLOITS  RIVER  AND  RED  INDIAN 
LAKE— MR.  HOWLEY'S  EXAMINATION  OP  THE  COAST  OP 
EXPLOITS  BAY,  GANDER  BAY,  fto. 

Geological  Subvet  Offiob, 
St.  John's,  Newfoundland,  1872. 

May  it  please  youe  Excellency, — 

The  inyestigations  of  the  Geological  Survey,  during  the  past 
year,  have  been  directed  to  the  examination  of  the  regions  around 
the  great  Bay  of  Notre  Dame,  and  more  particularly  to  the  Bay 
and  River  of  Exploits,  the  latter  of  which  was  carefully  surveyed ; 
and  I  now  have  the  honour  to  submit  the  following  Report  of 
progress,  for  the  information  of  your  Excellency  and  the  Legis- 
lature. 

Being  provided  with  a  vessel  and  crew  for  the  coav^ttal  service, 
and  with  canoes  for  the  ascent  of  the  river,  I  proceeded,  with  Mr. 
J.  P.  Howley  as  my  assistant  and  a  party  of  Indians,  to  Twillin- 
gate,  in  the  early  part  of  July. 

After  having  made  a  partial  examination  of  the  coast  near 
Twillingate,  and  of  New  World  Island,  in  order  to  ascertain  the 
geological  structure  and  probable  succession  of  the  formations 
distributed  over  that  region,  I  left  Mr.  Howley  with  the  vessel  to 
continue  the  examination  of  the  coast,  while  I  surveyed  the  River 
and  Valley  of  Exploits. 

In  the  present  Report  geological  detail  is  not  particularly 
entered  into,  as  the  subject  requires  being  studied  out  with  great 
care  in  all  its  bearings  previously  to  giving  it  publicity ;  and  for 
that  purpose,  as  I  had  the  honour  to  inform  your  Excellency  in 
my  communication  of  the  4th  January  last,  a  map  is  now  being 
constructed  upon  a  scale  of  4  miles  to  1  inch,  on  which  it  may 
be  rendered  intelligible,  and  from  which  I  hope,  during  the 
present  year,  to  be   enabled  to  produce  a  condensed  general 
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description  of  all  that  has  been  ascertained  since  the  survey 
commenced. 

A  great  addition  was  made  during  the  season  to  the  collection 
of  illustrative  rocks,  minerals,  and  fossils,  which,  when  properly 
arranged  in  the  museum,  will  be  found  not  only  of  the  highest 
value  for  geological  reference,  but  also  as  a  means  of  directly 
affording  information  to  persons  interested  in  the  production  of 
various  economic  materials,  or  to  those  desirous  of  enlightenment 
on  geological  subjects. 


Geographical  Description  of  the  Bay  and  River  of 

Exploits. 

The  Bay  of  Exploits,  properly  so  called,  forms  a  deep  bight 
on  the  south  coast  of  the  great  Bay  of  Notre  Dame,  between 
North  Head  on  the  west,  and  Farewell  Harbour  at  the  entrance 
to  Dildo  Bun,  on  the  east.  It  is  deeply  indented  by  numerous 
arms,  and  inlets,  creeks,  and  coves,  of  which  the  greatest  is  the 
inlet  leading  to  the  entrance  of  the  Exploits  Biver.  Within  the 
area  encompassed  by  the  shores  of  the  bay,  there  are  innumerable 
islands  of  various  sizes,  of  which  New  World  Island  is  the  largest, 
which,  with  the  islands  of  Twillingate,  Black  Island,  and  Exploits 
Burnt  Island,  also  of  large  size,  strike  across  the  entrance  of  the 
Bay  of  Exploits,  forming  a  barrier  or  breakwater  to  the  sea  on  the 
north,  and  facing  the  Bay  of  Notre  Dame.  Exploits  Burnt  Island 
is  the  most  westerly  of  those  islands,  and  between  it  and  North 
Head  is  the  main  channel  of  approach  to  the  bay  vnthin,  and  to 
the  Exploits  Biver.  There  is  also  an  approach  from  the  eastward 
of  New  World  Island  by  the  Dildo  Bun,  but  the  navigable  channel 
of  that  passage  being  exceedingly  narrow,  and  its  intricacies  being 
very  great,  from  the  numerous  islands  and  rocks  with  which  it  is 
crowded,  it  is  rarely  frequented,  except  by  boats  or  craft  of  small 
size  and  light  draught  of  water. 

Exploits  Burnt  Island  is  situated  in  lat.  49^  30'  N,  and  long. 
55°  4'  W.,  and  from  it  the  general  course  of  the  main  channel  is 
a  little  to  the  westward  of  south  from  tlie  true  meridian,  to  the 
entrance  of  the  Exploits  Kiver.  In  following  up  the  channel, 
several  large  islands  are  passed,  the  chief  of  which  is  Thwart 
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Island,  on  the  eastern  side ;  bnt  the  water  is  deep  all  along,  and 
there  is  no  impediment  to  the  navigation,  for  vessels  of  any  size, 
until  reaching  Peter's  Arm,  where  there  is  good  anchorage. 
Opposite  the  northern  end  of  Thwart  Island,  a  narrow  isthmus 
of  only  about  half  a  mile  across  separates  the  Bay  of  Exploits 
from  New  Bay,  the  extension  of  which  to  the  north  forms  the 
great  promontory  terminating  at  New  Bay  Head  and  North 
Head. 

The  entrance  to  the  Exploits  River  is  at  Wigwam  Point,  in 
lat.  49°  5'  N.,  long.  55°  19'  W.,  nearly  at  the  south-western  extreme 
of  the  long  arm  already  indicated.  Immediately  opposite  this 
entrance  is  Norris  Arm,  stretching  for  about  6  miles  a  little  north 
of  east,  with  an  average  width  rarely  exceeding  half  a  mile,  at  the 
head  of  which  another  considerable  stream  falls  in  from  the 
eastward. 

Taking  its  rise  near  the  south-western  angle  of  the  Island,  and 
within  a  moderate  distance  of  St.  George's  Bay,  this  magnificent 
river,  with  its  numerous  tributfioies,  drains  an  area  of  probably 
little  under  3000  square  miles.*  The  large  lake  mentioned  by 
Cormack,  and  named  by  that  intrepid  traveller  "  King  George  the 
Fourth's  Lake,"  is  said  to  be  on  its  waters,  and  to  be  accessible  by 
canoes  by  the  river's  course,  although  with  many  portages.  As  in 
our  expedition,  however,  we  were  unable  to  proceed  beyond  the 
Bed  Indian  Lake,  in  consequence  of  the  dilapidated  state  of  our 
canoes  when  we  reached  its  upper  extreme,  the  upper  part  of  the 
river  remains  still  unexplored,  and  little  dependence  can  be  put 
upon  the  description  given  by  the  Indians.  The  upper  extreme 
of  the  Bed  Indian  Lake  is  in  lat.  48°  32'  30"  N.,  long  57°  9'  W. 
The  tabular  arrangement  of  the  courses,  distances,  and  rise  on  the 
ascent  of  the  river  from  Wigwam  or  Sandy  Point  to  the  head  of 
the  lake,  given  below,  may  be  found  convenient  as  reference  in 
connection  with  the  following  description.! 

♦  Probably  nearer  4000  square  miles,  as  shown  by  Mr.  Howley's  Survey  of  1875 
of  the  upper  waters. 

t  The  courses  and  all  bearings  are  given  from  the  true  meridian. 
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From  Wigwam  Point  to  Jmnper'a  Brook 

To  top  of  Bishop's  Fall — a  portaore. 
To  the  mouth  of  Great  BatUiDg  Brook. 
To  the  Pool  below  the  Grand  Falls. 
To  the  bend  of  river  above  Grand  Falla 

— a  portage. 
To   the  smooth   water   below   Bushy 

Brook,  including  the  chnte  above  the 

Grand  Fall,  where  there  is  a  portage. 
To  the  mouth  of  Ques-a-wet-quek  Brook, 

current  and  smooth  water ;  river  wide 

with  many  islands. 
To  the  outlet  of  Badger  Brook  at  the 

great  bend.     Distance,  without  in- 

eluding  minor  turns,  from  the  mouth, 

37  miles  56  chains. 
From  Badger  Brook  to  smooth  water 

below  Upper  Falls. 
Over  the  falls  and  the  rapids  above. 
To  the  confluence  of  Noel  Paul's  Brook. 
Makes  a  chord  to  a  northerly  sweep  of 

the  river  over  strong  rapids  and  a 

chute  of  5  feet 
To  Harpoon  Brook. 
To  the  outlet  of  Red  Indian  Pond. 
Total  distance,  exclusive  of  minor  turns, 

67  miles  34  chains. 
From  luke  outlet  to  Buchan's  Island, 

on  lake. 
From    Buclian's    Island    to   Narrows, 

south-west  arm. 
From  Narrows  to  head  of  lake. 
Total  distance  from  outlet  to  head,  82 

miles  60  chains. 
From  Wigwam  Point  to  the  head  (by 

the  courses),  100  miles  14  chains. 


The  ascent  of  the  river  by  canoe  or  light  boat,  although  not 
difficult,  is  tedious,  as  there  are  many  strong  rapids  to  encounter, 
and  several  falls  and  chutes,  over  which  portages  have  to  be  made. 
The  first  of  these  obstructions  is  at  the  Bishop's  Fall  of  19  feet, 
above  which,  but  particularly  for  6  or  7  miles  above  the  junction 
of  the  Great  Battling  Brook,  the  river  is  more  or  less  rapid  all 
the  wav  to  the  Grand  Falls.  The  Grand  Falls  consist  of  a  succes- 
sion  of  chutes  (one  of  about  80  feet),  and  violent  rapids,  somewhat 
over  a  mile  in  length,  and  giving  altogether,  from  bottom  to  top, 
a  rise  of  145  feet.    At  a  short  distance  above  the  Grand  Falls, 
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there  is  an  abrupt  chute  of  15  feet,  and  above  it  the  river  continues 
to  be  rapid  and  turbulent,  till  reaching  the  smooth  water  of  a  lake- 
like expansion  at  the  mouth  of  Bushy  Brook.  The  ascent  from 
Bushy  Brook  is  but  slightly  impeded  by  rapid  water,  the  current 
being  moderate  for  upwards  of  9  miles ;  but  at  this  part  the  river 
attains,  occasionally,  a  great  width,  being  sometimes  upwards  of  a 
mile  from  bank  to  bank,  with  many  islands  and  gravel  beds 
between,  and  is  frequently  so  shallow  as  to  render  the  passage  of 
canoes  extremely  difficult.  Above  this  expansion,  or,  more  cor- 
rectly, from  the  mouth  of  the  Ques-a-wet-quek  Brook  to  the 
junction  of  the  Badger  Brook,  the  river  is  continuously  more  or 
less  rapid,  and  there  is  a  chute  at  one  place  of  about  4  feet,  where 
a  portage  is  made.  Above  the  Badger  Brook  the  current  is  for 
the  most  part  always  strong,  and  there  are  several  interruptions 
from  falls  or  rapids  between  it  and  the  Red  Indian  Lake.  Above 
the  termination  of  the  11th  course,  there  is  a  sharp  fall  of  27  feet ; 
while  on  the  15th  course  there  is  a  chute  of  5  feet,  over  both  of 
which  canoes  and  baggage  must  be  carried. 

The  lake  itself,  as  shown  in  the  courses  given  above,  is  32 
miles  60  chains  long,  from  the  inlet  to  the  outlet;  but  there 
is  an  additional  4  miles  in  the  total  length,  by  including  the  north- 
east arm,  which  turns  abruptly  round  in  a  north-easterly  direction 
from  the  outlet,  making  it  altogether  nearly  37  miles  from  end  to 
end.  The  width  of  the  lake  varies  from  half  a  mile  to  rather  over 
3  miles,  being  narrow  at  either  extreme,  and  moderately  wide 
about  the  middle,  and  contains  an  area  of  about  64  square  miles. 
Buchan's  Island,  which  is  situated  at  the  north-west  angle  of  the 
lake,  is  the  only  island  it  contains,  excepting  a  few  insignificant 
islets  in  the  south-western  arm,  and  at  the  junction  of  the  Upper 
Stream. 

The  principal  tributaries  to  the  Exploits  River  below  the  lake 
are,  the  Great  Battling  Brook,  Chute  Brook,  Sandy  Brook,  Aspen 
Brook,  Badger  Brook,  Eh-quet-eg-a-weh  or  Noel  Paul's  Brook, 
and  Harpoon  Brook,  while  there  are  four  large  and  important 
streams,  which  pour  their  tribute  into  the  lake  itself.  In  addition 
to  those  enumerated,  the  lake  and  river  receive  the  waters  of  many 
smaller  tributaries,  too  numerous  to  be  separately  described. 

The  Great  Rattling  Brook  takes  its  rise  in  the  central  part  of 
the  Island,  at  an  inconsiderable  distance  north  or  north-easterly 
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from  the  Jamieson  Hill  range,  and  the  waters  of  the  Pipe-stone 
Pond  branch  of  the  Bay  East  River  (see  Report  of  1870),  and  flows 
generally  in  a  north-easterly  direction  to  its  confluence  with  the 
main  river. 

The  Indians  report  the  head  waters  of  the  opposite  flowing 
streams,  as  being  in  close  proximity,  and  a  canoe  route  by  their 
course  as  being  practicable.  The  upper  reaches  are  represented 
as  consisting  of  lakes  or  smooth  water  over  long  distances ;  but 
the  lower  parts,  for  many  miles,  as  exceedingly  turbulent,  neces- 
sitating portages  at  many  places,  and  as  difficult  and  dangerous  for 
canoe  navigation  generally. 

The  Chute  Brook  and  Sandy  Brook  flow  in  a  north-easterly 
course,  draining  a  wide  and  generally  level  or  undulating  country, 
and  join  the  main  river  on  its  right  side ;  the  former  at  the  Grand 
Falls,  the  latter  at  the  expansion  of  still  water  above  Rushy  Brook. 

Aspen  Brook  takes  its  rise  on  the  eastern  flank  of  the  Hodge's 
Hill  range  of  mountains,  and  from  wide  and  extensive  marshes ; 
and  flowing  southerly,  falls  on  the  left  side  into  the  still  water  of 
No.  7  course. 

Badger  Brook  is  a  fine  stream,  easily  navigable  for  canoes  over 
many  miles  of  its  course.  It  joins  the  main  river,  on  the  left  side, 
at  the  great  bend  where  No.  10  course  terminates.  The  ascent 
bears  from  the  junction  north-easterly  for  between  2  and  3  miles, 
at  the  end  of  which  distance  it  divides  into  two  branches  of  nearly 
e<}ual  size ;  the  one  bearing  upwards  nearly  due  north,  the  other 
still  maintaining  a  north-easterly  direction.  The  former  of  these 
branches  is  reported  to  take  its  rise  from  two  parallel  lakes,  called 
the  "  Twin  Ponds,"  about  24  miles  due  north  from  the  confluence 
with  the  main  river,  and  to  maintain  an  almost  straight  course^ 
expanding  frequently  into  long  but  narrow  lakes,  for  its  entire 
length.  The  water  of  the  "  Twin  Ponds  "  is  also  said  to  have  an 
outlet  at  the  northern  extreme,  which,  flowing  northerly,  joins  the 
waters  of  a  north-flowing  river,  which  finally  terminates  at  the  head 
of  Badger  Bay.  The  north-eastern  branch  rises  in  the  flat  regions 
north  of  Hodge's  Hill,  and  being  turbid  and  sluggish  for  many 
miles  of  its  course,  is  easily  ascended  by  canoes. 

Eh-quet-eg-a-weh  or  Noel  Paul's  Brook  comes  in  on  the  right 
side,  at  the  end  of  the  13th  course.  It  supplies  a  considerable 
body  of  water,  draining  a  great  tract  of  country  upon  the  northern 
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side  of  the  watershed,  between  the  Bay  East  River  and  the 
Exploits.  According  to  the  Indians,  the  stream  proceeds  from  a 
lake,  which,  resting  exactly  on  the  watershed,  has  outlets  flowing 
in  opposite  directions,  the  south  falling  brook  being  discharged 
into  Crooked  Pond,  of  the  Bay  East  River. 

Harpoon  Brook  falls  in  on  the  right  side,  about  2^  miles 
below  the  Red  Indian  Pond.  Its  sources  interlock  with  some 
small  streams,  which  discharge  their  waters  into  Island  Pond,  the 
highest  of  the  Bay  East  suite  of  lakes ;  and  its  course,  sweeping 
along  the  base  of  the  range  known  as  the  Harpoon  Hills,  meanders 
in  a  north-westerly  direction  to  the  junction. 

At  the  head  of  the  north-east  arm  of  the  lake  a  fine  stream 
falls  in,  by  the  course  of  which  there  is  an  established  canoe  route, 
frequently  used  by  the  Indians,  to  Hall's  Bay.  The  upward  coarse 
is  north-east  for  many  miles,  the  brook  flowing  through  a  very 
level  country,  but  it  finally  turns  to  the  northward,  bearing  for 
the  mountain  range  which  separates  the  waters  of  the  Exploits 
from  those  of  Hall's  Bay.  The  head  waters  of  the  south  brook  of 
the  latter  are  said  to  approach  the  sources  of  this  stream  so  nearly 
as  to  render  the  portage  from  the  one  to  the  other  a  matter  of  no 
great  difficulty.  At  the  time  of  our  visit  the  brook  was  so  reduced 
in  volume  as  to  be  inaccessible  at  some  parts  for  canoes,  a  circum- 
stance, however,  which,  according  to  the  Indians,  only  occurs  in 
very  dry  seasons. 

Another  fine  brook  falls  into  the  Red  Indian  Lake  on  the  south 
side,  about  4  miles  above  the  outlet  of  the  river.  The  Indians 
describe  it  as  proceeding  from  a  large  lake,  known  to  them  as 
Victoria  Lake,  which  bears  nearly  due  south  from  the  outlet,  and 
is  distant  between  20  and  30  miles.  A  narrow  watershed  separates 
the  tributaries  above  this  lake  from  those  that  discharge  into 
Island  Pond,  at  the  head  of  the  Bay  East  River. 

On  the  north  side  of  the  lake,  nearly  opposite  Victoria  Brook, 
a  stream  empties  itself,  by  three  separate  channels,  which  unite 
about  a  mile  back,  and  form  a  large  rapid  brook.  It  takes  its  rise 
on  the  southern  slope  of  the  mountain  range,  between  the  Exploits 
waters  and  the  Grand  Pond,  and  flows  through  a  barren  waste 
until  within  a  few  miles  of  the  outlet. 

The  brook  on  the  south  side  of  the  south-west  arm,  being  a 
mere  mountain  torrent^  is  valueless  for  communication  by  canoe ; 
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but  a  large  body  of  water  is  discharged  through  its  channel,  being 
apparently  the  main  drain  of  a  system,  dispersed  through  the 
mountainous  tract  of  country  westward  from  Victoria  Lake. 

The  main  river  valley  from  Ked  Indian  Lake  downwards,  is 
nearly  for  the  whole  distance  a  level  or  gently  undulating  country, 
broken  only  by  occasional  abrupt  hills  or  rocky  eminences,  and 
densely  wooded  for  many  miles  back,  from  either  bank  of  the 
stream.  The  only  mountain  that  attains  great  altitude,  anywhere 
near  the  river,  is  Hodge's  Hill,  the  highest  summit  of  which  was 
found  by  triangulation  to  be  1330  feet  above  the  level  of  the  sea.* 
Where  the  mountain  reaches  this  altitude,  it  rises  almost  pre^ 
cipitously  from  the  level  plain  of  the  north-east  branch  of  the 
Badger  Brook,  bearing  from  the  outlet  at  the  end  of  course  No.  10, 
N.  48°  E.,  9  miles. 

From  this  point  a  range,  high  and  bare,  runs  south-easterly, 
decreasing  gradually  in  elevation  as  it  approaches  the  river,  below 
the  confluence  of  Aspen  Brook.  The  peak  of  Hodge's  Hill  is  the 
most  northerly  of  the  three  "  Tolts  "  mentioned  in  my  Report  of 
last  year. 

On  the  northern  side  of  the  Sed  Indian  Lake,  below  Buchan's 
Island,  the  land  rises  gradually  from  the  shore  into  an  alternation 
of  rolling  barrens  and  marshes,  each  range  of  hills  attaining 
successively  a  higher  elevation,  advancing  towards  the  mountain 
ranges  of  the  Grand  Pond.  Those  latter,  striking  in  a  south- 
westerly direction,  approach  the  shores  of  Red  Indian  Lake,  above 
Buchan's  Island,  and  run,  within  a  moderate  distance  from  the 
margin,  towards  the  head  of  the  lake,  thence  up  the  valley  of  the 
Upper  Exploits  waters,  pointing  towards  tlie  "Long  Range" 
south  of  St.  George's  Bay.  The  highest  and  most  prominent  of 
this  range  near  the  lake,  are  "  Halfway  "  and  **  Notched  "  moun- 
tains ;  the  altitude  of  the  former  being  1400  feet^  and  the  latter 
1555  feet  above  the  sea.  An  isolated  range  of  rugged  mountains 
rises  over  the  comi)aratively  low  country  between  the  Victoria  and 
south-west  arm  waters ;  the  highest  elevation  of  which  was  found 
to  be  about  1220  feet. 

The  forests  of  the  Exploits  Valley  consist  of  pine,  spruce, 
balsam-fir,  tamarack,  white  birch,  and  poplar.  On  the  lower 
reaches  of  the  river  and  tributaries,  below  the  Grand  Falls,  pine  is 

*  SubBcqnently  Mr.  Howloy  in  1875  made  tho  height  to  be  over  2000  feet  by  aneroid. 
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or  has  been  abundant,  some  of  it  apparently  of  good  quality  for 
conversion  into  ordinary  lumber ;  but  there  are  extensive  areaa^ 
especially  near  the  Great  Battling  Brook  (3rd  course),  where  the 
timber  has  been  completely  swept  away  by  fire.  Moreover,  on  the 
more  accessible  parts  of  the  region,  many  of  the  most  valuable 
trees  have  disappeared,  haying  been  culled  out  long  since  to  supply 
logs  to  a  saw-mill,  which  formerly  was  in  operation  near  the  outlet 
of  Peter's  Brook  into  Peter's  Arm.  The  enterprising  firm  of 
Winsor  and  Yallance,  however,  who  have  now  established  a  steam 
saw-mill  on  the  coast,  between  Peter's  Arm  and  Wigwam  Point, 
still  procure  a  large  supply  of  material  from  these  reaches,  many 
piles  of  which  were  observed  on  the  banks  of  the  river,  awaiting 
a  freshet  to  be  driven  down  to  the  sea. 

Between  the  Grand  Falls  and  Badger  Brook,  at  many  parts, 
on  both  sides  of  the  main  river,  pine  was  observed  to.  flourish 
luxuriantly,  much  of  which  appeared  to  be  of  excellent  quality, 
being  often  of  fair  diameter,  straight  and  tall.  These  reaches  also 
display  a  fine  growth  of  other  varieties  of  timber,  and  at  some 
parts,  especially  about  the  forks  of  the  Sandy  Brook,  white  birch 
often  attains  a  very  large  size ;  this  being  one  of  the  few  localities 
where  the  Indians  procure  bark  capable  of  being  used  for  the 
construction  of  canoes. 

Above  the  junction  of  Badger  Brook  the  surface  of  the  country 
is  exceedingly  level,  over  a  very  wide  area  on  both  sides  of  the 
river,  up  to  the  upper  falls,  and  is  densely  covered  by  forest  of 
the  usual  varieties ;  but  the  trees  at  this  part  are  for  the  greater 
part  small,  being  the  immature  successors  of  the  ancient  forest, 
entirely  destroyed  many  years  ago  by  fire. 

The  character  of  the  country,*  between  the  upper  falls  and  the 
Bed  Indian  Lake,  difiers  in  some  degree  from  that  below,  the 
surface  is  more  irregular  and  rocky,  and  low  rounded  hills  rise  at 
a  short  distance  from  the  river  on  either  side,  but  the  whole  region 
is  still  densely  wooded,  and  good  pine  and  other  timber  is  not 
infrequent,  being  remnants  of  the  old  forest  which  had  escaped 
the  great  conflagration. 

On  the  flats  near  the  northern  margin  of  the  Bed  Indian  Lake, 
particularly  at  the  outlets  of  the  larger  brooks,  pine  and  spruce 
trees  of  large  size,  straight  and  tall,  were  frequently  observed ; 
but  back  from  the  lake  the  timber  is  of  stunted  growth  and  of 
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little  value,  scattered  in  detached  woods  over  the  surface  of  the 
great  marshes  and  barrens.  The  southern  side  of  the  lake  is 
densely  wooded  to  the  water  s  edge,  and  the  country  inland  appears 
to  be  all  forest  for  many  miles  back,  broken  only  by  occasional 
marshes  or  swamps,  which  occupy  the  lower  grounds  between  the 
ridges.  The  ludians  who  have  visited  the  Victoria  Lake,  state 
that  good  pine  and  spruce  are  abundant  on  the  lower  reaches  of 
the  brook. 

It  has  already  been  stated  that  the  land  throughout  this 
valley  is  generally  level  or  gently  undulating;  and  it  will  be 
perceived  that  the  quality  of  its  spontaneous  production  may  fairly 
be  taken  as  indicative  of  a  fertile  soil.  The  width  of  this  fertile 
belt  of  land  varies  at  different  parts  of  the  river,  but  taking  it  to 
average  about  2  miles  on  either  side  (and  it  probably  is  much 
more),  there  would  be  an  area  of  reclaimable  country  of  about 
280  square  miles,  or  179,200  acres,  exclusive  of  the  country  around 
the  lake,  much  of  which  is  also  available.  At  the  mouth  of  the 
river,  the  reclaimable  land  extends  to  the  northward  for  about 
5  miles,  terminating  with  the  northern  arm ;  and  there  are  large 
tracts  around  Norris'  Arm,  and  on  the  valley  of  the  Little  Battling 
Brook,  which  are  capable  of  cultivation.  The  fertility  of  the  soil, 
at  this  part  of  the  region,  is  amply  testified  wherever  cultivation 
has  been  attempted,  producing  roots,  potatoes,  grass,  and  other 
crops  of  the  finest  description,  while  as  a  grazing  or  stock-raising 
country  it  can  hardly  be  surpassed.  The  surface  soil  is  generally 
of  sand  or  a  sandy  loam,  which  at  the  upper  part  of  the  valley  is 
underlaid  by  a  drift  of  clay  and  gravel,  while  at  the  lower  parts  the 
subsoil  is  tenacious  bluish  or  drab-coloured  clay,  which  is  occa- 
sionally slightly  calcareous. 

No  observant  person  visiting  the  valley  of  the  Exploits  could 
fail  to  be  impressed  with  the  manifold  advantages  it  presents  for 
the  prosecution  of  industrial  pursuits,  such  as  lumbering  and  agri- 
culture. With  a  splendid  river,  abundant  timber,  and  a  fertile 
soil,  the  region  that  is  now  a  wilderness,  might,  by  energy  and 
enterprise,  be  soon  converted  into  a  thriving  settlement,  main- 
taining a  large  population.  The  first  step  likely  to  lead  to  this 
desirable  end  is  evidently  to  open  out  a  road,  parallel  to  the 
general  course  of  the  river,  into  the  interior.  The  difficulties 
attendant  upon  such  a  work  are  apparently  not  great  for  many 
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miles,  especially  on  the  south  side  of  the  main  stream,  where  the 
only  obstruction  of  any  consequence  are  the  crossings  of  the 
tributary  brooks,  where,  howeyer,  matei-ial  is  always  near  at  hand 
for  the  construction  of  bridges.  If  the  Indian  statements  are  to  be 
relied  upon,  such  a  line  of  road  might  be  extended  up  the  upper 
valley  of  the  Exploits,  without  incurring  any  serious  engineering 
difficulties,  until  reaching  the  head  waters  of  the  river,  among 
the  Long  Ilange  of  Laurentian  mountains,  where  the  watershed 
would  be  crossed,  and  a  descent  made  by  one  of  the  valleys  to 
St.  George's  Bay.  Such  a  medium  of  communication,  together 
with  the  route,  suggested  in  last  year's  Report,  from  Bay  D'Espoir, 
would  bring  into  connection  all  the  most  important  districts  of 
the  Island,  whether  for  mining,  lumbering,  or  agriculture. 

Should  it  be  deemed  advisable  to  open  up  this  country  at  some 
future  time,  I  would  respectfully  refer  your  Excellency  in  Council 
to  the  views  expressed  regarding  settlement  upon  wild  land,  in  my 
answer  to  query  No.  4,  on  page  39  of  the  Keport  of  the  Select 
Committee  of  the  House  of  Assembly,  upon  the  Geological  Survey. 
To  the  principles  there  laid  down  I  still  adhere,  and  refer  to  them, 
on  the  present  occasion,  to  urge  the  necessity  of  adopting  some 
systematic  plan  for  the  disposal  of  such  lands,  either  by  licence  or 
grant,  to  future  applicants.  If  the  experience  of  other  countries 
may  be  admitted  to  act  as  a  guide  to  the  means  of  prc^ression  in 
this,  it  will  be  found  that  the  pioneers  of  the  forest  will,  in  most 
cases,  be  the  lumber-men,  whose  operations  will  lead  eventually  to 
permanent  occupation,  and  settlement  upon  the  lands.  But,  as 
stated  in  the  Seport  above  alluded  to,  the  area  required  for  a 
timber  limit  is  very  different  from  that  required  for  an  agricultural 
lot,  of  which  the  recipient  would  obtain  the  fee-simple.  If  it  be 
desirable  that  the  manufacture  of  lumber  should  be  encouraged  at 
all,  the  limits  must  be  extensive  for  each  licence,  and  boundaries 
accurately  defined ;  in  which  case  it  will  be  to  the  interest  of  the 
parties  holding  such  licence,  to  economise  and  protect  the  timber : 
whereas,  if  confined  to  lots  of  small  dimensions,  which  by  no  possi- 
bility could  yield  a  remunerative  supply  for  even  the  smallest 
description  of  saw-mill,  they  must  either  abandon  the  work,  when 
the  stock  is  exhausted,  or  cut  down  and  remove  indiscriminately 
all  that  comes  within  their  reach,  without  regard  to  proprietor- 
ship, whether  public  or  private.     Again,  it  has  been  shown  that 
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extensive  groves  of  pine  occur  on  each  side  of  the  river  above  the 
Grand  Falls.  Now,  were  lumbering  on  a  large  scale  encouraged, 
there  can  scarcely  be  a  doubt  but  that  a  prosperous  trade  would 
spring  up  there,  giving  employment  to  hundreds  of  men,  many  of 
whom  would  ultimately  take  up  agricultural  lots,  and  settle  upon 
the  land.  It  has,  indeed,  been  urged  that  the  Grand  Falls  present 
ftu  obstacle  to  getting  lumber  down  to  the  sea ;  but  this  is  by  no 
means  insuperable,  and  with  ample  means  and  proper  appliances 
would  bo  easily  overcome  by  the  construction  of  slides  or  tram- 
ways, such  as  may  be  seen  at  all  such  obstructions  on  every 
tributary  of  the  Ottawa  and  elsewhere. 

Gander  Bay  and  Kiver. 

While  Mr.  Howley  was  engaged  in  examining  the  coast  of 
Gander  Bay,  he  took  the  opportunity  of  ascending  the  Gander 
Kiver,  and  making  a  partial  survey  of  its  course,  for  about  15  miles 
above  the  tide-water.  The  ascent  is  represented  tis  bearing  nearly 
due  south  for  the  lower  2  miles ;  above  which  it  bends  to  S.S.E., 
and  becomes  rapid  for  a  mile,  and  then  to  open  into  a  wide  expan- 
sion containing  numerous  islands.  In  this  last  course  the  current 
is  strong  all  the  way,  and  there  are  three  rapids  of  considerable 
velocity,  which  altogether  give  a  rise  of  about  15  feet.  The 
course  then  bears  up  about  south  by  west,  passing  through  a  group 
of  islands  for  2  miles,  above  which,  on  the  same  bearing,  the  river 
becomes  open  and  wide  for  between  7  and  8  miles,  contracting  at 
an  abrupt  turn  to  the  westward,  a  little  above  which  the  measure- 
ment terminated.  This  bend  is  in  lat.  49°  6'  N.,  and  long.  54°  33'  W. 
The  upper  waters  of  the  stream,  which  were  struck  during  the 
survey  of  1871,  are  in  lat.  48°  18'  N.,  and  long.  55°  52'  W., 
fi'om  which  it  will  be  obvious  that  the  general  course  of  the  river 
to  the  end  of  Mr.  Howley's  survey  is  nearly  north-east,  and  the 
distance  between  the  two  points,  in  a  straight  line,  between  70  and 
80  miles.  One  of  the  largest  lakes  in  the  Island  is  known  to 
belong  to  these  waters,  the  entrance  to  which,  by  the  course  of  the 
river,  is  said  to  be  about  30  miles  above  the  outlet  into  Gander  Bay. 

The  country  on  both  sides  of  the  Gander  Kiver  and  its  estuary 
is  represented  to  be  level  and  richly  clad  with  timber,  over  a  very 
great  area.    Forests  of  pine  are  said  to  be  of  vast  extent,  con- 
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taining  trees  of  remarkable  size  and  valuable  quality.  The  coast 
settlers,  who  frequently  ascend  the  river  to  the  Gander  Lake,  state 
that  the  same  character  equally  applies  to  the  whole  region,  at 
least  as  far  as  the  lake,  and  probably  farther,  and  there  being 
no  impediments  of  any  consequence  to  the  navigation  all  that 
dbtance,  an  incalculable  supply  of  lumber  might  easily  be  driven 
down  to  the  sea. 

There  can  be  little  doubt  about  the  capabilities  of  a  very  great 
area  of  the  Gander  River  country  for  settlement ;  the  timber 
bears  ample  evidence  to  the  fertility  of  the  soil,  while  the  level 
character  of  the  surface  oflTers  every  facility  for  constructing  roads 
in  nearly  all  directions.  Mr.  Howley  represents  the  intervening 
bays  and  arms  between  Gander  Bay  and  Exploits  Arm,  to  present 
in  many  respects  the  same  evidences  of  fertile  soil  as  those  seen 
upon  the  Gander  Biver,  and  is  of  opinion  that  there  is  no  im- 
portant physical  difficulty  to  be  encountered  in  establishing 
direct  communication  by  road  between  the  two  extremes. 

Distribution  of  the  Formations. 

In  former  Beports  I  have  shown  the  existence  of  two  deep 
parallel  depressions  running  diagonally  across  the  Island ;  the  one 
by  the  main  valley  of  the  Humber  and  Deer  Pond,  the  other  by 
the  Grand  Pond  waters  and  the  Indian  Brook  to  Hall's  Bay.  The 
courses  given  of  the  valley  of  the  Exploits  and  Bed  Indian  Pond 
will  be  seen  to  form  a  third  geographical  feature  corresponding 
with  the  other  two,  while  the  general  course  of  the  Gander  Biver 
<K>nstitutes  a  fourth.  In  the  central  parts  of  the  two  former 
depressions,  a  trough  of  the  Carboniferous  formation  was  found  to 
be  spread  over  a  wide  area  of  country,  supported  upon  a  base  of 
Laurentian  gneiss,  the  eastern  boundary  of  which  runs  along  the 
eastern  shores  of  the  Grand  Pond.  It  was  in  a  great  measure  to 
determine,  with  some  degree  of  accuracy,  the  true  eastern  boundary 
of  this  important  formation,  that  the  survey  of  the  Exploits  was 
resolved  upon,  as  there  were  reasons  to  suspect  the  probability  of 
another  outlying  patch  or  detached  trough  being  brought  in, 
occupying  the  lower  grounds  of  that  valley.  Another  important 
matter  in  view  was  to  ascertain  the  run  of  the  metalliferous  rocks 
of  the  Jamieson  Hills,  which,  as  suggested  in  the  Beport  of  last 
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year  (1871),  might  reasonably  be  expected  to  exhibit  themselyes 
at  some  part  of  the  Exploits  Valley. 

The  evidence  obtained  in  the  course  of  the  survey  has  not 
verified  either  of  those  anticipations;  but  has  shown  that  the 
geological  formations  which  occupy  the  valley  and  lower  features 
of  the  main  river,  below  the  Red  Indian  Pond,  are  of  older  date 
than  the  coal  measures,  and  more  recent  than  the  Quebec  group, 
as  shall  be  presently  explained. 

The  rocks  most  extensively  exhibited  on  the  coasts  and  islands 
of  Notre  Dame  Bay,  bear,  in  lithological  character,  a  general 
resemblance  to  those  of  the  Quebec  group,  consisting  of  magnesian 
strata  in  a  large  degree,  associated  with  quartzites,  diorites,  con- 
glomerate, and  slates.  There  may,  however,  be  present  other 
members  of  the  Lower  Silurian  or  older  systems,  connected  with 
these,  which,  in  the  absence  of  organic  remains,  are  exceedingly 
difficult  to  identify. 

JResting  unconformably  upon  these  strata,  more  recent  forma- 
tions are  spread  over  a  large  area  in  the  Bay  of  Exploits,  and  for 
many  miles  up  the  Exploits  Valley,  and  are  found  also  in  some 
detached  outlying  patches  at  the  western  parts  of  Notre  Dame  Bay. 
These  in  many  parts  abound  in  fossils,  often  in  a  good  state  of  pre- 
servation, most  of  which  are  typical  of  the  lower  part  of  the  Upper, 
or  upper  part  of  the  Middle  Silurian  system.* 

Of  still  more  recent  date,  there  is  a  great  display  of  igneous  or 
eruptive  rock  of  various  mineral  qualities,  which  has  greatly  dis- 
turbed and  altered  the  sedimentary  formations  for  the  whole 
length  of  Exploits  Biver  and  Bed  Indian  Pond,  and  at  many  parts 
of  Exploits  Bay. 

For  convenience,  in  the  meantime,  in  describing  the  geology  of 
this  section  of  country,  I  shall  describe  the  rocks  under  the 
denomination  of  the  Lower  and  Upper  formations. 

Lower  Formation. 

Many  of  the  characteristics  usually  found  to  prevail  in  the 
Quebec  group  of  rocks,  are  displayed  in  the  coast  cliflfs  of  the 

*  There  are  maDy  more  fossils  stiU  to  be  examiued  from  various  ports  of  the 
region,  which  may  prove  the  exLitenoe  of  an  older  horizon  than  those  mentioned 
here,  particulars  regarding  which  will  be  given  hereafter.  The  strooture  is  too  com- 
plicated at  some  parts  to  describe  with  any  degree  of  certainty  in  the  meantime. 
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Twillingate  Islands,  where  the  strata  are  in  great  part  of  magnesian 
quality,  associated  with  quartzite  and  diorite ;  but  the  disturbances 
which  haye  affected  the  formation  here,  and  indeed  over  the  whole 
region,  are  so  yery  great,  that  it  is  almost  impossible  to  ascertain 
at  any  part  the  superpasition,  sequence,  or  vertical  thickness  of 
the  mass,  with  any  degree  of  accuracy. 

Taking  the  section  exposed  in  Wild  Cove,  of  the  Northern 
Twillingate  Island,  as  an  example,  the  apparently  lowest  stratum 
is  an  impure  serpentine,  of  a  dark  green  colour  on  fracture, 
weathering  a  rusty  brown,  or  sometimes  yellowish,  occasionally 
streaked  or  patch^  with  epidote,  from  20  to  30  feet  thick.  This 
is  succeeded  by  a  massive  irregular  bed  of  conglomerate,  the 
matrix  of  which  is  a  pale  yellow,  or  whitish,  very  crystalline 
dolomite,  containing  rounded  pebbles  of  opaque  white  'quartz, 
which  vary  from  the  size  of  a  pea  to  that  of  a  hen's  egg,  and  some 
flattened  pebbles  of  dark  green  slate.  The  exposed  surfaces  of 
this  last  stratum  weather  always  a  bright  ochreous  yellow.  The 
conglomerate  is  then  overlaid  by  a  mass  of  soft  shaly  rock,  very 
unctuous  to  the  touch,  of  a  pistachio  green  colour,  and  otherwise 
resembling  an  impure  serpentine.  It  weathers  blackish  green,  and 
is  sometimes  mottled  by  dark,  rusty,  reddish  spots,  and  is  some- 
times found  to  contain  concentric  concretions,  somewhat  in  the 
fonn  of  a  flattened  sphere.  These  strata  are  intersected  by  nume- 
rous small  veins  of  white  quartz  and  bitter  spar,  and  the  ores  of 
copper  and  iron,  especially  the  latter,  in  the  form  of  pyrites,  are  of 
frequent  occurrence. 

The  corrugations  by  which  these  rocks  have  been  affected  are 
80  sharp,  and  the  repetitions  so  frequent,  that  they  may  be  seen 
rising  up  and  passing  down  in  a  succession  of  folds,  for  a  long 
distance  along  the  shore,  and  thereby  must  occupy  a  considerable 
area  of  surface,  although  the  total  thickness  is  by  no  means  great. 
In  the  eastern  bight  of  the  same  cove,  some  hard  compact  beds  of 
a  greenish-grey  quartzite,  from  1  foot  to  18  inches  thick,  were 
observed  to  alternate,  with  rocks  of  dioritic  character,  in  thick 
strata  of  a  blackish-green  colour  in  the  mass,  abundantly  marked 
and  mottled  with  epidote.  The  surfaces  of  the  quartzites  occasion- 
ally weather  a  pale  pink  or  rose  colour,  while  the  diorites  weather 
black  or  very  dark  brown.  A  surface  on  one  of  these  beds  gave  a 
dip  S.  12°  W.  <  60°.    Following  the  coast  of  Wild  Cove  to  the 
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eastward,  the  whole  of  the  aboye  strata  seem  to  be  again  brought 
to  the  surface  by  a  transverse  or  north  and  south  fault ;  and  towards 
the  point  a  dolomitic  conglomerate  was  obseryed  to  pass  between  two 
masses  of  impure  serpentine,  which  was  underlaid  by  quartzites, 
divided  by  parti ugs  of  green  nacreous  slate.  A  complete  overturn 
is  conspicuously  displayed  at  the  eastern  point,  near  which  a  trap 
dyke,  about  4  feet  thick,  was  seen  to  intersect,  running  nearly  due 
north  and  south.  Passing  round  the  headlands  of  the  greater 
Twillingate  Island,  Baccalao,  and  the  north  point  of  New  World 
Island,  the  cliffs  present  a  scene  of  confusion  and  disturbance  that 
defies  description.  The  rocks  are  shattered,  twisted,  and  contorted 
into  every  conceivable  form,  while  great  faults  occur  repeatedly, 
bringing  remote  members  of  the  formation  into  close  juxtaposition. 
For  the  most  part,  the  strata  of  these  cliffs  are  of  harder  quality 
than  those  seen  on  the  Northern  Twillingate  Island,  and  so  far  as 
could  be  ascertained,  they  seemed  chiefly  to  be  composed  of 
quartzites,  diorit^,  and  slate.  These  characteristics  continue 
in  a  greater  or  less  degree  until  entering  Goldson's  Arm,  New 
World  Island,  where  the  unconformable  conglomerates  and  sand- 
stones  of  the  upper  series  are  brought  in.  The  north-western 
shore  of  Goldson's  Arm  constitutes  the  south-eastern  boundary  of 
the  older  formation,  the  cliffs  of  which  are  of  diorite,  magnesian 
slates,  and  a  pale  yellowish  dolomite  at  the  base,  which  is  interstra- 
tified  with  bands  of  blood-red  jasper,  from  5  to  7  inches  thick. 
These  strata  are  nearly  vertical,  tlie  inclination  generally  towards 
the  north-west.  The  resemblance,  in  many  respects  here  observed, 
particularly  in  the  presence  of  red  jasper,  suggests  the  probability 
of  this  mass  of  strata  being  the  equivalent  of  the  lower  measures, 
exposed  on  the  nortliern  side  of  Notre  Dame  Bay,  between  Tilt 
Cove  and  Snook's  Arm. 

The  south-eastern  boundary  of  the  formation  is  well  marked  in 
a  low  depression  of  the  land,  running  from  the  head  of  Goldson's 
Arm,  in  a  remarkably  straight  course,  south-west,  to  the  head  of 
Indian  Cove,  on  the  main  tickle ;  thence  it  strikes  in  the  same 
direction  across  Friday's  Bay,  southward  of  Trump  Island,  crosses 
the  north-west  peninsula  of  New  World  Island  to  Luke's  Arm,  and 
nins  in  the  direction  of  the  Sugar  Loaf,  south  from  Sampson's 
Island.  Here  the  course  runs  below  the  sea,  and  is  probably  in- 
terrupted by  a  mass  of  syenite,  which  was  found  to  form  Swan  and 
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Long  Islands,  and  bearing  thence  about  south  by  west,  touches  the 
western  shore  of  Birchy  Island,  and  of  the  Burnt  Arm.  On  the 
western  side  of  the  syenite,  the  formation  is  again  recognised  at 
South  Head ;  it  occupies  the  whole  of  Thwart  Island,  and  thence 
runs  along  the  main  shore  of  the  northern  arm  of  Exploits. 
From  such  evidences  as  have  been  ascertained,  it  seems  probable 
that  the  teiminal  outcrop  turns  to  the  northward  and  north-west^ 
at  no  great  distance  from  the  northern  arm,  and  bears  generally 
for  the  southern  shores  of  Hall's  Bay,  where  it  comes  against 
gneiss;  but  further  investigation  is  still  requisite  to  determine 
many  points  in  this  connection. 

Proceeding  to  the  westward,  Mr.  Howley  had  not  an  oppor- 
tunity of  closely  examining  the  coast  sections  until  reaching  Triton 
Island,  although  he  has  little  doubt,  from  the  aspect  and  condition 
of  the  exposures  observed  from  the  vessel,  that  the  rocks  are  all  or 
chiefly  of  one  horizon.  The  strata  of  Triton  Island,  near  Triton 
Harbour,  consist  of  dark  greenish  slates,  with  beds  of  quartzite, 
mottled  with  epidote,  some  of  which  are  2  feet  thick,  and  bands  of 
red  jasper,  from  6  inches  to  a  foot  thick.  Veins  of  white  quartz 
and  bitter  spar  are  frequent.  The  attitude  of  the  strata  is  almost 
always  nearly  vertical ;  but  it  appears,  as  at  Twillingate,  to  be 
frequently  repeated  by  a  series  of  sharp  corrugations.  On  the 
north  side  of  Pilley's  Island,  the  rock  is  principally  a  soft,  crumb- 
ling, greenish  slate,  with  occasional  beds  of  a  pale  yellowish  dolo- 
mite. These  are  thickly  reticulated  by  small  veins  of  white  quartz 
and  bitter  spar,  and  the  cliflTs  are  much  stained  by  green  carbonate 
of  copper. 

At  Sunday  Cove  Island  slates  and  dolomites  are  again  exposed, 
with  a  mass  of  diorite,  apparently  at  the  base,  which  indicates  the 
presence  of  copper,  with  iron  pyrites  to  a  large  extent.  At  one 
place  a  metalliferous  belt,  of  from  10  to  12  feet  thick,  was  observed 
in  the  slates,  with  occasional  interstratified  layers  of  solid  iron 
pyrites,  from  half  an  inch  to  3  inches  in  thickness,  in  which 
yellow  copper  is  disseminated  in  patches  and  specks.  A  little  dis- 
.  tance  from  the  metalliferous  belt,  a  quartz  vein,  about  2  feet  thick, 
intersects  the  strata  running  east  by  south,  in  which  copper  ore 
is  thickly  disseminated.  It  was  observed  that  the  ore  was  chiefly 
difiused  through  a  thickness  of  about  6  inches  on  the  south  side  of 
this  vein,  as  far  as  it  could  be  traced,  which,  however,  was  not  far, 
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as  it  runs  from  the  shore  into  a  dingle  or  notch  in  the  cliflTy  and  is 
concealed  below  debris. 

Portions  of  the  formation  are  exhibited  on  the  northern  head 
of  Hall's  Bay,  on  Little  Bay  Island,  Little  Bay  Head,  and  all  the 
points  of  Three  Arms  of  Green  Bay.  On  these  northern  points 
there  would  appear  to  be  a  preponderance  of  strata  of  a  slaty 
character  over  the  other  usual  material,  some  of  which  was 
remarkable  for  a  concretionary  structure.  Iron  pyrites  abounds  in  . 
these  slates,  and  the  cliffs  are  in  many  places  streaked  with  car- 
bonate of  copper,  while  the  ores  of  that  metal  are  represented 
as  having  been  observed  in  considerable  profusion  at  various  parts 
of  the  Three  Arms,  and  at  the  northern  head  of  Hall's  Bay. 

During  the  season's  explorations,  the  only  exposure  that  was 
recognised,  as  part  of  this  formation,  southward  from  the  boundary 
already  indicated,  was  on  the  Gander  Biver,  about  12  miles  up  its 
course,  where  a  small  section  of  serpentine  composes  the  bank, 
from  5  to  6  feet  high,  extending  for  about  150  yards  along  the 
western  shora  The  area  occupied  by  members  of  the  formation  at 
this  part  has  not  been  ascertained;  but  the  gently  undulating 
nature  of  the  surface  of  the  country  around  is  strikingly  dis- 
similar to  the  features  usually  presented  by  the  series,  and  it  was 
supposed  that  the  section  in  question  might  be  of  very  limited 
extent,  and  was  brought  to  the  surface  on  the  axis  of  an  undulation, 
protruding  through  the  lower  measures  of  the  unconformable  and 
superior  formation. 

Upper  Formations,  Trap  Dykes,  and  Overflows. 

These  formations  appear  to  be  distributed  in  the  form  of  a 
rudely  elliptical  trough,  with  many  irregular  and  deep  indenta- 
tions on  either  side,  extending  from  the  vicinity  of  Bagged 
Harbour,  on  Sir  Charles  Hamilton's  Sound,  on  the  north-east,  to 
the  Victoria  Brook,  on  Bed  Indian  Pond,  to  the  south-west.  The 
northern  outcrop  runs  in  an  irregular  line  through  the  Indian 
Islands,  south  of  Fogo,  towards  the  Change  Island  Channel,  makes 
an  abrupt  turn  to  the  northward  by  the  Change  Islands,  and  is 
recognised  again  at  Herring  Head,  on  New  World  Island,  striking 
south-westerly  towards  Goldson's  Arm.  Thence  the  contact  with 
the  inferior  rocks  is  tolerably  well  marked  to  the  northern  arm  of 
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Exploits.  Nearly  the  whole  valley  of  Exploits  appears  to  be 
spread  over  by  one  part  or  another  of  these  formations ;  but  the 
breadth  of  area  on  the  northern  side  of  the  river  is  more  limited 
than  that  on  the  south,  as  the  final  outcrop  on  the  former  side 
appears  to  run  in  a  moderately  straight  line,  from  the  northern 
arm  to  the  confluence  of  the  Badger  Brook,  and  thence  on  to  the 
north-eastern  arm  of  the  Red  Indian  Pond.  The  southern  boundary 
has  not  yet  been  traced  out;  but  the  level  character  of  the  country 
on  the  south  side  of  the  Exploits  Biver  seems  to  favour  the  pro- 
bability of  the  formation  being  extended  over  a  great  area  in  that 
direction.  The  most  southern  outcrop  seen  on  the  Grander  River 
is  between  7  and  8  miles  up,  within  a  short  distance  of  the  exposure 
of  serpentine,  whence  the  general  strike  would  carry  it  roughly 
parallel  with  the  main  shore,  towards  the  coast  opposite  the 
Pengmn  Islands,  where  it  rests  upon  Laurentian  gneiss.  The 
evidences,  so  far,  tend  to  show  that  while  the  formations  butt  up 
against  the  Quebec  group  on  the  northern  and  southern  sides  of 
the  trough,  they  overlap  the  junction  of  the  latter  at  the  eastern 
and  western  extremes. 

The  central  part  of  this  elongated  trough  has  been  greatly 
disturbed  for  the  whole  length  of  its  course,  from  the  head  of  the 
Red  Indian  Pond  to  the  Dildo  Run,  where  vast  dykes  were  seen  to 
cut  through  the  strata  at  very  many  parts,  while  great  areas  are 
spread  over  by  overflows  of  trap,  or  breccious  intercalationa  These 
eruptive  masses  appear  to  run  diagonally  across  the  trough  from 
Dildo  Bun  to  the  north-east,  bearing  for  the  northern  end  of 
Change  Islands  and  the  north-western  head  of  Fogo ;  thence  on  to 
the  small  islands  beyond,  in  the  same  direction,  where  they 
probably  come  in  contact  with  a  portion  of  the  lower  formation,  at 
no  great  distance  from  its  junction  with  the  Laurentian  gneiss  and 
granite,  of  which  the  greater  part  of  the  Island  of  Fogo  is  formed. 
By  a  glance  at  the  map  it  will  be  immediately  perceived  that  the 
course  of  this  igneous  action  runs  in  a  remarkably  straight  line 
north-east  and  south-west,  and  has,  doubtless,  given  origin  to  the 
peculiar  geographical  features  the  region  presents,  and  to  the 
depression  of  the  Exploits  Valley.  Moreover,  the  exact  parallelism 
which  obtains  in  this  case,  with  the  other  main  topographical 
features  to  the  north  and  to  the  south,  may  be  presumed  to 
indicate  that  similar  agencies  were  in  active  operation  at  the  same 
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or  a  subsequent  period  along  the  lines  of  all  these  great  valleys. 
In  the  valleys  of  the  Grand  and  Deer  Ponds  the  evidences  appear 
to  show  that  such  movements  were  in  operation  at  all  events  at  as 
late  a  date  as  the  Carboniferous  period. 

Tlie  base  of  the  Upper  and  unconformable  formation  consists 
of  conglomerate  and  sandstones,  with  slaty  divisions,  which,  at 
(joldson's  Sound,  seem  to  come  against  the  older  and  altered 
rocks  in  a  slightly  oblique  direction,  as  if  brought  into  their 
present  position  by  a  fault,  the  lower  beds  dipping  about 
S.  55°  E.  <  24°.  The  lower  conglomerates  are  of  a  reddish 
general  colour,  the  matrix  being  constituted  of  fine  reddish  sand, 
sometimes  slightly  calcareous,  which  encloses  well-rounded  pebbles 
of  quartz,  red  jasper,  green  jaspery  slate,  and  fragments  of 
magnesian  rocks.  The  pebbles  are  not  usually  large,  the  largest 
being  about  the  size  of  a  hen's  egg.  The  strata  in  ascending 
succession  are  still  of  conglomerate  character,  but  the  colour 
gradually  peisses  into  grey,  and  there  are  numerous  pebbles  of 
gneiss  and  syenite  mingled  with  the  other  qualities,  and  they  are 
frequently  characterised  by  the  presence  of  hard,  blue,  or  blackish 
cherty  concretions,  which  weather  a  bright  yellow,  are  sometimes 
concentric  in  structure,  and  of  an  elliptical  shape.  The  islands  of 
Goldson's  Sound  expose  an  alternation  of  conglomerates  and  red 
sandstones,  with  dark  grey  slates,  which  are  themselves  occasion- 
ally finely  conglomerate,  and  were  found  to  contain  numerous 
stems  of  encrinites.  The  dip  of  the  slates  is  S.  by  W.  80**. 
In  front  of  the  encrinal  beds,  on  the  long  projecting  point  between 
the  Arms  of  the  Sound,  and  on  the  islets  at  the  head  of  the 
northern  arm,  some  strong  beds  of  coarse  conglomerate  are 
exhibited,  which  are  overlaid  by  black  or  dark  grey  slates,  with 
thin  beds  of  grey  sandstone,  of  from  1  to  6  inches  thick.  The 
conglomerate  is  often  very  calcareous,  and  frequently  contains 
irregular  intercalations  of  limestone.  The  dip  of  these  rocks  is 
S.  20^  E.  <  60°.  Both  the  conglomerates  and  associated  beds 
above  the  encrinal  slates  were  found  to  be  very  fossiliferous,  and 
in  their  strike  up  the  southern  shore  of  the  eastern  arm,  were  there 
found  to  pass  beneath  another  mass  of  coarse  conglomerate,  which 
forms  the  escarpment  to  the  hills,  which  strike  in  the  direction  of 
the  point  between  Pike's  and  Little  Cobb's  Arm.  The  total 
thickness  of  tills  part  of  the  formation,  from  the  junction  with  the 
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older  group  to  the  last-mentioned  conglomerate,  was  estimated  to 
be  about  2000  feet. 

The  fossils  recognised  in  the  strata  alluded  to,  appear  to  be 
types  of  the  Middle  or  Upper  Silurian  series,  or  about  the  horizon 
of  the  Llandovery  group  of  the  British  Survey.  Some  of  those 
previously  collected  were  referred  to  Mr.  Billings,  of  the  Canadian 
Survey,  who  identified  the  following  genera  and  species : — 

Favosiies  Oothlandica,  Meliditesf  Zaphrentia  bellisriata,  an 
encrinite  referred  to  the  genus  Glyptoerinvs,  a  coral  referred  to 
the  genus  Heliophyllum,  Orihis  ruida,  Lepisena  serieea,  or  perhaps 
Transvermlts,  ventral  valve  of  an  orthis  like  0.  Davidsoniy 
Sirophomena  rhomhoidoKSy  Atripa  reticularis^  Slricklandinia  lens, 
ModiolopsiSf  Ambiaiiychia,  a  trilobite,  genus  Encrinurus;  and 
some  others  not  determinable. 

The  conglomerates  of  the  escarpment  above  mentioned  are 
succeeded  by  a  set  of  slates  which  are  occasionally  slightly 
micaceous,  with  beds  of  quartzite  from  2  inches  to  a  foot  thick, 
the  strata  of  which  run  out  u{)on  the  coast  on  the  south-east  side 
of  Goldson's  Sound,  usually  called  Burnt  Arm,  at  the  head  of 
which  arm  the  slates  pass  beneath  a  mass  of  limestone,  with  black 
slate  and  trap  breccia.  At  this  part  trap  intrusions  are  met  with, 
and  the  strata  are  violently  disturbed,  and  altered  in  some  parts 
in  such  a  degree  as  to  assume  somewhat  the  aspect  of  the  inferior 
formation ;  but  the  occasional  presence  of  fossils,  amongst  which 
was  one  resembling  Zaphrentisy  and  some  EncriniteSy  was  supposed 
to  indicate  a  horizon  of  later  date  than  the  Quebec  group. 

Following  up  the  section  across  New  World  Island  to  Cobb's 
Arm,  the  strata  appear  to  be  folded  over  by  sharp  undulations, 
the  axes  of  which  run  north-east  and  south-west,  and  at  Great 
Cobb*s  Arm,  the  limestone  with  black  slate,  and  trap  breccia  is 
largely  exhibited,  the  fossiliferous  slates  coming  in  at  the  upper 
part  of  the  arm,  and  apparently  passing  below.  Beneath  the 
limestone  at  Cobb's  Arm  a  set  of  jet-black  sbales  were  found  to 
contain  Graptolites,  and  the  limestone  is  succeeded  above  by  a 
set  of  grey  calcareous  slates,  with  occasional  beds  of  pale  grey 
sandstone.  These  extend  across  to  the  southern  shores  of  the 
Island  at  Dildo  Eun,  where  they  come  against  the  trap  in  a  vertical 
attitude.  Among  the  fossils  found  in  these  slates,  which  were 
generally  rather  obscure,  was  one  very  much  resembling  JXsdna 
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Pelopea  (page  51,  "Palaeozoic   Fossils,"  'Geological  Survey  of 
Canada '),  and  some  well-marked  fucoids. 

In  the  eastern  prolongation  of  the  trough,  beyond  the  belt  of 
trap,  limestone  with  slate  make  at  some  parts  a  great  display. 
Tlie  greater  part  of  the  Indian  Islands  is  of  slate,  much  of  which 
is  black,  with  smooth  silky  surfaces,  and  a  cleavage  parallel  with 
the  bedding,  and  occasional  beds  of  grey  arenaceous  rock  inter- 
stratified.  The  general  strike  is  east  and  west,  the  strata  inclining 
to  the  south  at  a  very  high  angle  or  vertical.  The  southern  shore 
of  the  Eastern  Indian  Island  is  skirted  by  a  grey,  shrivelled, 
calcareous  slate,  which  is  intercalated  by  irregular  or  lenticular 
masses  of  limestone,  which  in  their  western  strike  are  more  fully 
developed  upon  Yellow  Fox  Island.  Here  the  calcareous  masses 
range  i'rom  10  to  30  feet  thick,  and  contain  abundance  of  fossils, 
chiefly  corals  and  encrinites.  The  structure  of  the  limestone 
intercalations  is  slatv,  and  it  was  found  that  the  betse  of  the  lowest 
band  was  thickly  sprinkled  throughout  with  coarse,  globular- 
shnjied  grains  of  sand  of  a  brick-red  colour.  On  the  south  side  of 
Yellow  Fox  Island  the  slates  alternate  with  thin  beds  of  slaty 
limestone  from  4  to  5  inches  thick,  which  are  filled  with  broken 
stems  and  fragments  of  encrinites,  together  with  a  few  remains  of 
corals  resembling  Zaphrentis,  and  others  more  obscure.  A  spiral 
univalve  also  was  found  at  one  place,  at  the  eastern  end  of  the 
same  island,  resembling  a  Murchisonia. 

The  rocks  exhibited  on  the  Indian  Islands  rise  again  on  the 
south  side  of  the  synclinal,  and  appear  to  have  a  considerably 
wide  spread  over  the  region  between  Ragged  Harbour  and  Gander 
Bay.  They  were  also  observed  upon  the  Gander  River,  and 
probably  occupy  a  great  area  between  that  river  and  Exploits 
Arm. 

Between  the  northern  arm  of  Exploits  and  the  mouth  of  the 
river,  the  coast  displays  sections  of  considerable  volume,  consisting 
of  sandstones,  conglomerates,  and  slates,  representing  the  measures 
seen  at  Goldson's  Arm.  The  exposures  between  the  Northern 
and  Peter's  Arms  are  in  a  disturbed  condition,  being  cut  up  by 
several  greenstone  dykes.  Here  the  same  strata  are  several  times 
repeated  by  a  succession  of  undulations,  dipping  in  opposite 
directions,  north  or  south ;  but  between  Peter's  Arm  and  Wigwam 
Point,  the  dip  is  moderately  regular  and  always  to  the  southward, 
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varying  in  the  rate  of  inclination  from  40°  to  80°.  There  appeared, 
however,  to  be  evidence  of  a  repetition  of  strata  at  one  place,  by 
means  of  a  transverse  fault,  with  an  upthrow  on  the  south  side, 
allowing  for  which,  the  thickness  of  the  accumulation  is  nothing  less 
than  2300  feet.  The  lower  measures  of  this  section  are  less  of 
conglomerate  character  than  the  equivalent  at  Goldson's  Sound ; 
many  of  the  beds  are  very  calcareous.  The  colour  is  in  great  part  of 
various  shades  of  red,  passing  into  brown  or  greyish.  Many  surfaces 
are  very  distinctly  ripple-marked,  and  the  thicker  and  more  shaly 
beds  always  exhibit  the  elementary  layers  of  deposition,  usually 
called  foihe  tedding.  The  only  fossils  that  were  recognised  in 
these  arenaceous  rocks  were  fucoids;  but  at  the  top  of  the  section, 
near  Wigwam  Point,  and  at  Norris'  Arm,  a  mass  of  conglomerate, 
with  calcareous  intercalations,  contains  organic  remains  in  pro- 
fusion, of  types  exactly  corresponding  with  those  already  enumerated 
from  Goldson's  Sound. 

The  conglomerate,  with  fossils  and  calcareous  intercalations, 
comes  out  on  the  left  bank  of  the  river  at  Martin  Eddy  Point, 
about  3  miles  above  Wigwam  Point,  where  it  dips  N.  65°  W.  <  65°, 
while  on  the  opposite  bank  the  dip  is  south-westerly ;  but  at  the 
turn  of  the  stream,  opposite  Jumper's  Brook,  an  intrusive  mass  of 
trap  reveals  the  cause  of  the  disturbance,  by  which  or  similar 
agencies  the  strata  have  been  affected  more  or  less  for  the  whole 
length  of  the  river's  course.  Running  nearly  with  the  river's  bed, 
this  trap  cuts  through  the  arenaceous  deposits,  and  gives  rise  to  a 
set  of  short  folds,  or  wrinkles,  on  either  side  of  the  intrusion,  which 
are  beautifully  displayed  at  the  Bishop's  Falls,  where  the  axes  of 
the  corrugations  run  N.  65°  W.,  S.  65°  E.  The  prevailing  colour  of 
the  sedimentary  rocks  is  reddish ;  but  there  are  portions  that  are 
grey,  and  others  greenish,  and  some  parts  are  micaceous.  The 
lower  beds  at  Bishop's  Fall  are  slaty  in  structure,  with  thin 
interstratified  layers  of  sandstone,  the  whole  overlaid  by  strong 
massive  beds  of  sandstone,  with  partings  of  green  and  greyish 
arenaceous  slate.  The  surfaces  of  both  the  thick  and  the  thin 
beds  are  nearly  always  ripple-marked  ;  but  although  some  obscure 
forms,  which  may  have  had  an  organic  origin,  were  frequently 
perceptible,  no  fossils  were  discovered  sufficiently  well  defined  to 
be  identified. 

At  the  lower  part  of  the  Grand  Falls  a  great  dyke  of  green- 
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stone,  from  40  to  50  feet  wide,  intersects  a  set  of  slates  and 
quartzites,  running  a  little  obliquely  across  the  river  S.  49°  W., 
N.  49°  E.  The  rocks  on  each  side  of  the  dyke  are  much  altered 
near  the  contact ;  are  hard,  compact,  and  brittle,  and  break  with 
a  choncoidal  fracture.  At  a  little  distance  from  the  intrusion, 
there  are  some  reddish  strata  of  a  slaty  structure,  and  a  few  beds 
of  conglomerate ;  but  the  mass  consists  chiefly  of  black  ferruginous 
slate,  containing  small  lenticular  fragments  of  limestone,  of  a  dark 
blue  colour  and  very  fine  texture,  which  weather  a  bright  yellow, 
and  thin  bands  of  from  half  an  inch  to  1  inch  thick  of  black  chert. 

At  the  top  of  the  Grand  Falls  the  red  sandstones  are  again 
displayed,  dipping  S.  76°  E.  <  50"*,  with  great  regularity ;  but 
above  at  the  chute,  great  disturbance  is  once  more  manifested, 
and  another  trap  dyke,  about  20  feet  thick,  runs  across  the  river, 
N.  18°  E.,  S.  18°  W. 

Tlie  rock  exposures  above  the  chute  consist  in  a  great  measure 
of  trap  breccia,  containing  angular  fragments  of  slate,  some  lime- 
stone, and  not  unfrequently  pure  white  calc  spar,  the  latter  some- 
times in  small  thin  seams  or  veins,  and  also  in  masses  filling  up 
cavities.  There  are  also  exposures  of  a  bright  sea-green  slate,  a 
little  below  llushy  Brook,  above  which  the  rocks  are  concealed 
upon  the  river  for  several  miles.  At  the  chute  below  the  con- 
fluence of  the  Badger  Brook,  the  banks  exhibit  strata  of  a  like 
description  to  the  above,  associated  with  sandstones  and  con- 
glomerates, dipping  northerly,  above  which  more  slates  with  thin 
layers  of  compact  sandstone,  from  1  to  2  inches  thick,  are  brought 
in,  and  accumulate  upon  a  dip  <  50°,  for  about  300  yards.  The 
surfaces  of  these  slates  weather  black  or  dark  brown,  and  are 
fretted  by  numerous,  usually  small,  circular  holes,  some,  however, 
upwards  of  6  inches  in  diameter. 

Above  the  Badger  Brook,  a  set  of  very  ferruginous  slates,  with 
intercalations  of  limestone  and  bands  of  black  chert,  occupy  the 
banks,  nearly  all  the  way  to  the  upper  falls,  where  they  are 
exhibited  in  great  disturbance,  and  brought  into  contact  with 
compact  strong  beds  of  quartzite,  by  dislocations.  In  the  slates 
GraptoUtes  were  found  in  certain  zones  in  great  profusion.  Masses 
of  limestone  are  intercalated,  both  with  the  graptolitic  slates  and 
the  more  solid  rocks  below ;  in  the  first  case,  in  lenticular  forms 
of  various  thicknesses  from  3  inches  to  3  feet ;  in  the  second,  in 
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the  form  of  eloDgated  flattened  spheres^  or  in  nodules ;  while  some 
beds  are  speckled  by  small  white  spots  of  carbonate  of  lime. 
Some  surfaces  were  found  to  be  covered  by  fucoidal  remains. 
Obsciure  forms,  suspected  to  be  corals,  were  observed  with  the 
calcareous  masses,  and  occasional  beds  were  ripple-marked.  The 
graptolitic  slates  and  associated  strata,  striking  up  the  river,  were 
recognised  at  several  parts  between  the  upper  falls  and  Bed 
Indian  Pond;  and  finally,  near  the  entrance  to  the  Victoria 
Brook,  where  some  strong  bands  of  limestone  constitute  a  part  of 
the  section,  displayed  in  a  scries  of  acute  corrugations ;  but  at  the 
lower  part  of  the  lake  the  rocks  are  of  intrusive  greenstone  or 
trap  breccia.  A  dyke  of  uncertain  thickness  runs  into  the  lake  at 
the  upper  end  of  the  north-east  arm,  bearing  for  and  reappearing 
at  the  western  end  above  Buchan's  Island,  where  it  assumes  a 
columnar  basaltic  character,  the  columns  mostly  pentagonal  in 
shape,  and  |inclined  to  a  nearly  horizontal  position.  Thence  it 
runs  near  the  margin  of  the  lake  in  the  direction  of  the  Upper 
Valley,  and  at  the  foot  of  the  Laurentian  hills,  immediately 
inland.  Coarsely  breccious  rocks,  which  are  often  very  calcareous, 
occupy  the  shores  on  each  side  of  the  dyke  at  the  lower  end  of  the 
lake,  in  which  irregularly  shaped  masses  of  white,  and  sometimes 
pinkish  coloured,  carbonate  of  lime  were  often  found  to  occupy  the 
cells  and  cavities,  while  large  angular  fragments  of  quartzite  and 
slate  are  bound  together  by  a  trappean  paste.  It  was  occasionally 
observed  that  a  structure  reserabUng  a  coral  {FavosUes  ?)  occurred 
in  the  calcareous  portions  of  the  breccia. 

Some  isolated  patches  of  the  formation  were  observed  on  Long 
Island,  Little  Bay  Island,  and  at  Hall's  Bay  Head,  in  Notre  Dame 
Bay.  On  Long  Island  the  strata  consist  of  black  slate,  which  some- 
times holds  spherical  concretions,  overlaid  by  a  thick  bed  of  lime- 
stone, holding  encrinites,  which  is  succeeded  above  by  sandstones 
and  conglomerates  These  were  found  to  occupy  the  narrow 
isthmus  between  CutweU's  Harbour  and  Lush's  Bight,  in  the  form 
of  a  trough,  with  the  longer  axis  bearing  nearly  east  and  west, 
flanked  upon  each  side  by  great  masses  of  porphyry,  which  con- 
stitute the  rest  of  the  island.  Some  small  trap  dykes  run  nearly 
in  the  strike  of  the  strata,  intersecting  them  obliquely. 

The  central  part  of  Little  Bay  Island  appears  to  be  composed 
of  porphyritic  trap,   with  a   great  amount  of  feldspathic  rock, 
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probably  a  volcanic  ash,  in  which  obscure  lines  of  stratification 
were  sometimes  visible.  On  the  east  and  on  the  west  side  of 
the  island  strata  of  conglomerate  and  sandstone  come  abruptly 
against  these  rocks,  the  latter  apparently  having  protruded  through 
and  on  the  east  side  overturned  the  sediments,  which  dip  towards 
them.  The  conglomerate  is  usually  very  coarse,  and  sometimes 
brecciated — fragments  of  angular  rock,  consisting  chiefly  of 
porphyry,  often  upwards  of  2  feet  by  1,  being  frequent,  while  at 
other  parts  of  the  same  beds  the  pebbles  are  small  and  distinctly 
rounded.  The  sandstones  which  succeed  the  conglomerate  beds 
are  of  fine  grain,  very  compact,  and  of  a  bluish-grey  colour,  and 
are  frequently  characterised  by  small  seams  and  nodules  of  white 
and  occasionally  pinkish  calc  spar.  A  small  islet  off  the  north- 
west angle  of  the  island  exposes  several  layers  of  limestone,  some 
of  which  are  pure  white,  resting  upon  beds  of  compact  sandstone 
or  quartzite,  and  is  overlaid  by  10  or  15  feet  of  conglomerate  with 
arenaceous  slaty  divisions.  Fossils  are  abundant  in  the  limestone, 
although  usually  obscure ;  among  which  are  several  turbinated  shells, 
one  resembling  a  Pleurotamaria  ?  an  Orihocera,  and  encrinite  stems. 
At  Hall's  Bay  Head  rocks  of  the  Upper  series  come  in  contact 
with  the  lower  formation,  where  the  junction  is  marked  by  a 
dingle  or  depression  running  across  the  point,  bearing  north-west 
and  south-east.  Between  the  dingle  and  the  headland  is  all 
occupied  by  members  of  the  Upper  group.  The  strata  are  con- 
glomerates, slates,  and  sandstones,  the  upper  beds  of  which  are 
coarsely  conglomerate,  and  appear  to  correspond  with  the  con- 
glomerates of  Little  Bay  Island.* 

Economic  Materials. 

The  frequent  occurrence  of  the  ores  of  copper  in  the  rocks  of 
the  older  series,  and  especially  near  those  of  magnesian  quality, 
favours  the  probability  that  some  localities  will  be  met  with  in  the 
region  of  Notre  Dame  Bay,  where  mining  operations  may  be 
advantageously  pursued  ;  but  it  must  be  borne  in  mind  that  the 
extraction  of  metalliferous  ores  is  at  all  times  very  imcertain, 
and  invariably,  even  under  the  most  favourable  circumstances, 

*  Moro  particulars  regarding  tbcBe  rocks,  and  of  the  traps,  &c„  of  the  region 
generally,  will  be  given  hereafter,  accompanied  with  a  map  of  iUubtrations. 
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attended  with  great  expense,  before  a  remuueratiye  return  is 
possible.  Many  futile  attempts  have  already  been  made  at  certain 
parts  of  Notre  Dame  Bay  and  elsewhere,  to  open  up  copper  mmes, 
which  have,  one  after  the  other,  been  abandoned,  not  so  much  on 
account  of  the  absolute  absence  of  the  expected  ore,  as  by  the 
indiscriminate  and  unsystematic  manner  in  which  the  experiments 
were  directed.  If  grantees  of  locations  were  to  make  accurate 
superficial  surveys  of  their  grants,  and  to  lay  down  every  par- 
ticular correctly  on  a  plan  on  a  good  scale,  as  their  preliminary 
step,  they  would  save  a  vast  amount  of  trouble  in  the  future, 
whether  the  adventure  proved  successful  or  otherwise,  and  they 
would  be  enabled  to  represent  the  circumstances  intelligibly  to 
other  interested  parties.  Hitherto  considerable  sums  of  money 
have  been  uselessly  expended  in  sinking  shafts  and  driving  drifts, 
apparently  without  any  consideration  as  to  local  peculiarities  or 
geological  distribution ;  whereas,  had  correct  superficial  surveys 
been  made  in  the  first  instance,  the  probable  cost  of  which  would 
be  infinitely  less  than  experimental  openings,  the  facts  afterwards 
recorded  on  paper  would  be  found  to  guide  subsequent  operations^ 
in  the  conduction  of  underground  excavations,  or  be  of  a  nature  to 
deter  proceeding  further  in  a  process  which  must  terminate  in 
inevitable  loss. 

The  indications  presented  at  the  Twillingate  Islands,  at  Sunday 
Cove  Island,  Pilley's  Island,  the  Three  Arms  of  Green  Bay,  and 
other  parts,  may  be  in  many  cases  worthy  of  a  fair  trial ;  and  a 
plan  of  the  selected  ground,  upon  a  scale  of,  say  4  chains  to 
1  inch,  accompanied  with  profile  sections,  would  probably  show 
whether  the  outlay  of  extensive  excavations  would  be  warrantable ; 
nevertheless,  the  diffusion  of  metalliferous  ores,  whatever  their 
mode  of  occurrence,  is  almost  always  so  fickle  and  inconstant 
that  no  foresight  is  capable  of  determining  the  eventual  result 
with  certainty. 

Building  material  of  various  qualities  abounds  in  Notre  Dame 
Bay  and  adjacent  regions,  some  of  an  enduring  and  elegant 
description,  and  conveniently  situated  for  shipment.  The  syenite 
of  Long  Island,  Exploits,  may  be  particularly  recommended  as  one 
of  these ;  it  is  a  feldspathic  rock  of  a  reddish  colour,  fine  grained, 
and  compact,  but  being  regularly  divided  by  rectangular  joints, 
may  be  easily  quarried  out  in  blocks  of  any  required  dimensions ; 
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many  such  are  already  to  be  found  naturally  removed  and  strewed 
upon  the  beach.  There  is  good  anchorage  close  by,  or  in  a  cove 
at  Swan  Island  immediately  opposite,  where  the  material  might 
be  shipped  without  danger  or  inconvenience.  Similar  rocks  occur 
on  Swan  Island,  Bed  Ochre  Island,  and  on  Birch  Island. 

On  the  islands  in  Dildo  Eun,  especially  on  Dunnage,  Shell- 
Bird,  Dog,  White,  and  Chapel  Islands,  there  are  varieties  of 
porphyry  of  an  excellent  description  for  building  purposes.  Many 
of  these  are  of  a  dark-grey  general  colour,  and  are  very  hard,  but 
appear  to  dress  well,  and  make  a  handsome  and  lasting  material. 
Porphyries  also  occur  on  Long  Island  of  Notre  Dame  Bay,  and 
the  neighbouring  islands. 

A  grey  micaceous  sandstone  is  represented  on  the  eastern  side 
of  Change  Islands,  as  being  a  good  building  stone;  as  are  also 
some  of  the  gneissoid  beds  and  syenites  of  Fogo  and  the 
Wadhams. 

Among  the  sandstones  of  the  section  between  Peter's  Arm  and 
Wigwam  Point,  some  beds  are  remarkably  well  adapted  for  build- 
ing purposes ;  particularly  near  the  base  of  the  section  at  Peter's 
Point,  where  some  bands  of  the  strata  are  of  a  yellowish-grey 
colour,  in  solid  beds  of  from  10  to  18  inches  thick,  slightly 
calcareous,  which  dress  with  great  ease  and  give  a  handsome  surface. 
This  rock,  running  up  into  a  clifif  close  by  the  water's  edge,  would 
be  easily  quarried,  and  is  most  conveniently  situated  for  embarka- 
tion. The  thin  beds  of  the  same  section  are  in  many  cases  well 
adapted  for  flagging. 

Exposures  of  limestone  occur  at  Great  Cobb's  Arm  and  Burnt 
Arm  of  Goldson's  Sound,  in  New  World  Island ;  at  the  Salt-pans 
in  Friday's  Bay,  Lush's  Bight  on  Long  Island,  and  Little  Bay 
Islands  of  Notre  Dame  Bay.  At  Great  Cobb's  Arm  an  almost 
unlimited  supply  may  be  derived  from  the  cliffs  of  the  sea-shore 
alone,  where,  indeed,  it  is  already  partially  quarried,  and  has 
proved  by  actual  experiment  to  be  of  excellent  quality  for  all  the 
ordinary  purposes  of  lime.  Schooner  loads  of  this  limestone  are 
aimually  transported  to  St.  John's,  where  it  is  burned  and  used  to 
a  considerable  extent.  By  careful  selection,  blocks  of  good 
building  stone  might  be  taken  from  these  limestones;  but  the 
strata  being  usually  considerably  shattered  by  disturbance,  it  would 
involve  some  difficulty  to  procure  such  material  in  large  quantity. 
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and  the  same  objection  applies  to  its  economic  value  as  a  marble, 
although  it  appears  in  many  cases  to  be  susceptible  of  taking  a 
high  polish. 

A  stratified  drab-coloured  clay  occupies  the  banks  of  the  lower 
reaches  of  the  Exploits  Biver  below  the  Bishop's  Falls,  which 
appears  to  be  well  adapted  for  the  manufacture  of  bricks.  The 
river  is  navigable  for  small  vessels  or  large  boats  as  &r  as 
Jumper's  Brook,  where  the  tidewater  terminates.  Many  parts  of 
both  sides  of  the  main  river  below  Jumper's  Brook  are  well 
situated  for  the  establishment  of  brick  yards,  and  timber  for  fuel 
is  everywhere  amply  abundant. 

Specimens  of  the  ores,  and  all  other  mineral  substances  of 
economic  value,  may  be  seen  at  this  ofiSce,  and  further  particulars 
regarding  their  distribution,  &c.,  explained  on  the  map. 

I  have,  &c., 
(Signed)        Alexander  Murray. 

To  His  Excellency  Colonel  Hill,  C.B., 
Governor  of  Newfoundland,  St.  John's. 
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CHAPTEE  XII. 

REPOBT  FOR  1872.— AVALON  PENINSULA— MB.  HOWLEY'S  SURVEY 

OF  ROCKY  RIVER,  &c. 

GiOLOOioAL  SuBYXT  Omoi, 
St.  John's,  1878. 

May  it  please  your  Excellency, — 

I  have  the  honour  to  submit  for  your  consideration  the 
following  Report  of  the  progress  made  upon  the  geological  survey 
for  the  year  1872. 

As  much  time  and  attention  was  required  for  the  necessary 
equipment  of  the  Museum,  and  subsequently  for  the  arrangement 
of  the  geological  collection,  the  field  work  for  the  season  was 
restricted  to  the  examination  of  certain  parts  of  the  peninsula  of 
Avalon,  and  a  portion  of  Trinity  Bay,  in  order  to  be  within  reach 
of  communication  with  St.  John's,  where  these  duties  frequently 
demanded  my  presence.  A  topographical  survey  of  the  Rocky 
River  and  some  of  its  tributaries  was  also  effected,  and  has  been 
laid  down  on  a  scale  of  1  inch  to  1  mile. 

In  accordance  with  an  understanding  entered  into  with  your 
Excellency  and  Council  in  the  early  part  of  the  year,  I  have  been 
engaged  for  some  time  past  in  drawing  up  a  general  condensation 
of  former  Reports  of  progress,  which,  when  completed,  I  hope  will 
be  found  useful  and  instructive,  as  throwing  some  light  upon  the 
geographical  character  as  well  as  the  geological  structure  of  this 
large  and  important  island,  hitherto  almost  unknown ;  and  which 
may  hereafter  be  of  service  in  the  development  of  her  material 
resources.  The  condensed  Report  will  be  accompanied  by  a  map, 
reduced  from  the  most  recent  surveys  of  the  coast,  and  from  my 
own  surveys  of  the  interior,  to  a  scale  of  25  miles  to  an  inch; 
and  it  is  also  intended  to  be  illustrated  by  some  vertical  sections 
showing  the  geological  arrangement  across  certain  districts  of 
country,  and  by  drawings  of  the  more  characteristic  fossil  forms 
representative  of  the  several  formations.  The  map  is  now  in  the 
hands  of  Mr.  E.  Stanford,  of  Charing  Cross,  London,  to  be  engraved 
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on  copper.  The  sections  and  fossils  I  hope  to  have  done  on  stone 
and  in  woodcnts  at  Montreal,  under  the  saperintendence  of  Sir 
William  Logan.* 

The  inconyenience  felt  from  the  absence  of  any  reliable  plans 
of  the  topography  of  the  country,  whereon  to  delineate  the  geology, 
has  been  frequently  dwelt  upon  in  former  Beports,  and  as  this 
defect  applies  equally  to  the  peninsula  of  Avalon  as  to  the  remoter 
interior,  I  considered  it  advisable  to  use  all  my  available  spare 
time  in  triangulating  in  the  most  prominent  geographical  features 
in  the  neighbourhood  of  St.  John's,  and  in  measuring  the  public 
roads  by  bearings  by  compass  and  paced  distances.  Starting  &om 
points  of  the  coast  fixed  by  the  officers  of  the  Admiralty  survey, 
the  points  brought  in  by  the  triangulation  were  made  to  act  as 
checks  upon  the  paced  distances,  and  the  whole  so  far  as  done, 
when  plotted  to  scale,  produced  a  tolerably  accurate  and  satis- 
factory result.  This  suiTey,  while  essential  for  the  correct  repre- 
sentation of  geological  detail,  will  be  found  very  useful  for  other 
general  or  local  purposes,  and  I  intend,  with  the  approval  of  your 
Excellency  and  Council,  to  extend  such  like  surveys  upon  every 
convenient  occasion. 

The  purpose  of  my  visit  to  Trinity  Bay  was  to  ascertain  as 
accurately  as  possible  the  boundary  lines  between  the  Huronian 
series  of  rocks  and  those  of  Primordial  Silurian  age,  which  forma- 
tions had  already  been  recognised  by  Mr.  Howley  in  the  year 
1869,  and  partially  traced  out.  Moreover,  there  being  reasons  to 
suspect  the  existence  of  mineral  deposits  which  might  prove  of 
importance,  acted  as  a  further  incentive  to  explore  those  regions 
with  as  much  care  as  time  and  circumstances  would  permit.  By 
following  the  shores  of  Trinity  Bay  south  from  Heart's  Content, 
an  opportunity  was  afforded  for  marking  the  junction  of  the  two 
above-mentioned  formations  at  various  parts  between  that  port 
and  Tickle  Harbour,  where  the  outcrop  of  the  upper  series  terminates 
in  that  direction;  and,  finally,  for  examining  the  subordinate 
rocks  exhibited  in  the  clifis  and  mountains  between  Tickle  Harbour 
and  Bantem  Cove. 

The  discovery  of  fossil  forms  in  the  Huronian  rocks  of  St.  John's, 
which  were  recently  examined  and  described  by  Mr.  Billings  of 
the  Geological  Survey  of  Canada,  is  not  only  a  new  and  interesting 

*  The  map  was  published  in  1873,  and  a  second  edition  sinoe  that  date. 
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geological  fact,  but  is  also  of  much  value  to  the  explorer  while 
following  out  the  structure,  as  it  appears  to  mark  a  particular  zone 
or  horizon  of  the  formation  which  is  limited  to  the  subdivision  d 
of  No.  2  section  of  my  Report  for  1868. 

The  survey  of  the  Rocky  River  "waters  was  entirely  trusted  to 
Mr.  Howley,  after  I  had  fixed  the  position  of  certain  starting-points 
in  the  neighbourhood  of  Brigus,  and  I  am  pleased  to  have  it  in 
my  power  to  inform  your  Excellency  that  the  result  of  his  work 
is  highly  satisfactory. 

Drainage,  &c.,  Central  Avalon. 

Of  the  numerous  streams  which  flow  into  Trinity,  Conception, 
Placentia,  and  St.  Mary's  Bays,  and  drain  this  great  peninsula, 
three  of  the  most  important  and  most  accessible  fall  into  St.  Mary's 
Bay.  These  are  the  Salmonier,  the  Collinet,  and  the  Rocky  Rivers. 
The  former  is  probably  the  largest  outlet  for  the  waters  of  the 
eastern  half  of  the  peninsula,  while  the  two  latter,  which  run 
parallel  to,  and  with  but  a  narrow  watershed  between  each  other, 
drain  a  very  large,  if  not  the  greater  part  of  the  central  area. 
Several  streams  also  discharge  their  waters  into  Trinity  and  Con- 
ception Bays,  among  the  chief  of  which  are  the  Dildo  River  of 
Trinity  Bay,  the  Spaniard's  Bay  River  of  Conception  Bay,  and  the 
two  brooks  which  fall  into  the  latter  bay,  one  into  the  Northern 
and  the  other  into  the  Southern  Gut.  With  the  exception  of  the 
Salmonier,  the  head  waters  of  all  these  streams  interlock  with  each 
other,  in  many  cases  being  but  short  distances  apart,  but  flowing 
in  contrary  directions.  These  waters  take  their  rise  upon  an 
elevated  plateau,  extending  lengthwise  north  and  south  over  a 
large  area,  which  ia  bounded  on  the  west  by  the  hill  ranges  of 
Placentia,  and  on  the  east  by  those  of  Conception  Bay.  The 
maximum  height  of  those  sources  is  between  300  and  400  feet 
above  the  level  of  the  sea,  from  whence  the  rivers  flow  through 
narrow  valleys  enclosed  between  rounded  ridges,  mostly  parallel  to 
each  other,  which  rarely  attain  an  elevation  over  about  300  feet 
above  the  general  level  of  the  plain.  A  great  part  of  this  plateau 
consists  of  wide  marshes  or  barrens,  sparsely  timbered  or  utterly 
bare,  but  there  are  also  large  tracts  of  country  covered  by  forest, 
where  the  timber  occasionally  reaches  a  medium  size.  The  facili- 
ties for  canoe  navigation,  together  with  the  central  position  of  the 
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Bocky  Biver,  were  indacementB  to  select  that  stream  for  special 
soryey  and  exammation,  of  which  the  following  is  a  description. 
The  tabular  form  giyen  below  of  the  general  courses  and  distances 
between  marked  points  on  that  surreVy  commencing  at  Brigos 
Harbour,  will  be  found  of  gerrice  in  following  the  further  detail.* 


No. 

Conrae. 

DisUsce. 

Height 
abore 
High- 
water 
Mark. 

1 

1  8.  6P  W. 

mla.  cha. 
4    40 

fett. 
45 

2  i  S.  54°  W.  :    2    60 

3  '  N.  58*^  W.  I    0    34 

4  ;  N.  88°  W. 

5  S.  24°  W. 


6    8.  81°  W. 


7 

8 

9 
10 

11 
12 
13 


N.87°W. 
N.82°W. 

8.  66°  W. 

8.  17°  E. 

8.  28°  W. 

8.  19°  W. 

8oath 


Bemarka,  fcc 


0 

78 

3 

35 

0 

35 

0 

40 

0 

40 

4 

70 

0 

56 

1 

13 

3 

75 

7 

37 

!    351 
288 

280 

246 
246 


189 


126 


|Fioin  aea-leTel  at  Brij^  to  MaekioBOQ's  farm, 
\    npcn  the  Teleg^ph  line. 
/Along  the  Telegraph  line  to  end  of  portage  to 
\     Battin'8  Pond. 

<  To  Battin'8  Pond,  head  of  Hodge  Waters. 
Fr»-^m  Battin's  Pond  to  iulet  of  LcTel  Pond. 

{From  Level  Pond,  along  a  snite  of  lakes  to  the 
outlet  of  Bri^s  Grand  Pond,  at  the  crossing 
of  Telegraph  line. 
{From  outlet  of  Brigns  Grand  Pond  to  inlet  of 
Hodge  Water  Pond. 
Across  Hodge  Water  Pond  to  the  onllet. 
I  From  outlet  of  Hodge  Water  Pbnd,  across  Nn- 
\    cool-minni-guloo  Goepen. 

I  From    outlet    of  Nu-cool-minni«gnloo   Gospen, 
along  general  coarse  of  Hodge  Water  Biver  to 
inlet  to  Taboo-miunign-guloo  Gospen. 
From  inlet  to  Tahoo-minnigu-guloo  to  outtet  of 

Tfieist-minnigu-guloo  Gospen. 
From  outlet  of  Taeist-minnigu-gnloo  Gospen  to 
outlet  of  Wegedig^siboo  Gospen.    The  Big 
Barren  River  falls  in  on  the  south-oast  side  of 
Wagedigulsiboo. 

(General  course  of  river  from  outlet  of  Wage- 
digulsiboo Gospen  to  the  forks  of  main  brook 
of  Rocky  River. 
To  the  falls  of  Rocky  River.  The  top  of  the 
falls  is  from  20  to  25  feet  above  high-water 
mark,  'llie  average  height  of  the  cliffd  below 
the  falls  is  from  40  to  50  feet 


1 


1 
2 


4 
5 


The  Bio  Babbeit  Branch  of  same  Riter,  ascending. 


N.  85°  E. 
8.  27°  B. 

N.  45°  E. 

N.  34°  R 
N.  11°  R 


0 
2 


85 
21 


1    70 


4 

0 


15 

48 


189 
230 

233 

240 
246 


■  f  From  outlet  of  Wagedigulsiboo  to  inlet  of  ditto 
\    from  Big  Barren  Brook. 
From  mouth  of  Big  Barren  Brook,  straight  course 

up  the  stream,  to  outlet  from  Tusem  Gospin. 
From  outlet  of  Tusem   Goepen  to  iulet  into 
Blestiguc-gundaly  Gospen;  gen^^l  course  of 
river  and  {londs. 
i  General  course  up  Big  Barren  Pond  to  head,  at 
I     end  of  portage  to  Hodge  Water  Pond. 
Portage  to  south- west  end  of  Hodge  Water  Pond. 


*  The  courses  given  in  the  table  are  all  from  the  true  meridian,  and  indicate  the 
straight  dirootions  and  distances  from  one  point  to  another  without  rcferencd  to 
roaxl^  sinonsities  of  rivers  or  lakes,  or  irregularity  of  surfaces. 
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The  waters  of  the  Boeky  and  Collinet  Rivers  combined  drain 
an  area  of  about  100  square  miles.  The  former  is  supplied 
through  the  channels  of  three  main  branches,  namely,  the  Hodge 
Water,  the  Big  Barren,  and  the  Main  Brooks,  besides  many  tribu- 
taries of  smaller  size.  The  Hodge  Water,  which  is  the  largest  of 
these  three  branches,  takes  its  ultimate  rise  in  a  small  pond  of 
about  2  acres  area  of  surface  called  Battin's  Pond,  to  which 
there  is  no  visible  inlet.  From  this  source  the  stream  flows 
westerly,  as  shown  in  course  No.  4  of  the  table,  into  Level  Pond, 
of  about  4J  acres  area,  whence  turning  southerly,  and  occasionally 
opening  out  in  a  succession  of  small  ponds,  varying  in  size  from 
1  to  5  acres,  it  expands  at  length  into  Brigus  Grand  Pond,  a 
long  but  narrow  sheet  of  water,  with  a  very  irreguljir  contour  of 
coast,  having  an  area  of  about  42  square  acres.  The  next  large 
expansion  to  the  westward  of  this  latter  pond  is  Hodge  Water, 
from  whence  this  branch  of  the  river  derives  its  name,  and  which 
is  situated  as  shown  on  the  6th  course.  It  extends  with  many 
indentations  on  the  eastern  and  western  shores,  and  with  several 
small  islands  dotting  its  surface,  for  about  a  mile  and  a  half  to  the 
northward  of  course  No.  7,  and  has  a  total  area  of  about  37  square 
acres.  The  lower  ponds  indicated  in  the  table  upon  the  Hodge 
Water  branch  vary  in  size  from  about  2  to  13  acres  area  of  surface. 
The  Big  Barren  branch  proceeds  from  a  long  narrow  lake  called 
Big  Barren  Pond,  known  also  to  the  coast  settlers  as  Ocean  Pond, 
the  northern  end  of  which  is,  as  shown  in  the  table,  within  a  little 
more  than  half  a  mile  from  the  south-west  end  of  Hodge  Water 
Pond.  The  area  of  Big  Barren  Pond  is  nearly  100  acres,  and 
there  are  three  other  expansions  on  the  stream  below  before 
reaching  the  junction,  with  surfaces  of  from  2  to  8  acres. 
The  so-called  Main  Brook  joins  the  river  at  the  termination  of 
course  No.  12.  The  ascent  bears  north-westerly  for  a  little  over 
a  mile,  at  the  end  of  which  a  brook  of  good  size  falls  in  from  the 
northward,  the  main  branch  making  a  sharp  turn  southerly  just 
above  the  junction  for  about  a  mile  and  a  half,  above  which  the 
upward  bearing  is  westerly  for  a  few  miles,  finally  sweeping  round 
to  the  north-west  and  north  to  the  head  waters.  The  course  of 
this  branch  is  represented  to  be  very  rapid  generally,  enl  to  be 
interrupted  by  numerous  falls. 

The  interlocking  of  the  hydrographic  features  of  the  region 
already  spoken  of,  is  remarkable.    The  Collinet  and  Groulds  Rivers 
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are  said  to  take  their  origin  within  little  more  than  a  mile  of 
each  other,  and  between  2  and  3  mjles  to  the  eastward  of  Big 
Barren  Pond,  the  former  flowing  southerly  and  emptying  into 
St  Mary's  Bay,  near  the  debouch  of  the  Rocky  River ;  while 
the  latter  flowing  north-easterly,  discharges  into  the  Southern 
Gut  in  Conception  Bay.  To  the  westward  of  the  Rocky  River 
on  the  other  liand,  the  north  flowing  streams  are  the  Dildo, 
Spaniard's  Bay,  and  Northern  Gut ;  of  which  the  Dildo  is  the 
largest,  and  empties  into  Trinity  Bay ;  and  the  south  flowing,  the 
western  tributaries  of  Rocky  River  and  the  North  Harbour  River 
of  St  Mary's  Bay.  The  Dildo  River,  according  to  the  descrip- 
tion given  by  the  Indians,  rises  within  a  little  over  6  miles  from 
the  northern  parts  of  St.  Mary's  Bay,  and  sweeping  to  the  west- 
ward of  the  main  brook  of  Rocky  River,  and  passing  on  its  course 
within  about  a  mile  from  the  head  waters  of  the  Spaniard's  Bay 
River,  finally  falls  into  Dildo  Arm.  The  Spaniard's  Bay  and 
Northern  Gut  streams  rise  in  close  proximity  to  each  other,  and 
flow  in  a  general  parallel  direction  to  their  outlets  in  Conception 
Bay.  Upon  the  latter  stream  a  large  lake  is  represented  to  exist, 
known  as  Snow's  Pond,  which  is  situated  about  2  or  3  miles 
north-west  from  the  head  of  the  Hodge  Water  system. 

The  general  level  character  of  the  country  on  the  eastern 
side  of  the  Rocky  River  is  favourable  for  the  construction  of  a 
line  of  road,  by  which  direct  communication  would  be  effected 
between  St.  Mary's  and  Conception  Bays.  The  most  direct  line 
for  such  a  construction  would  run  on  a  course  a  little  eastward  of 
north  from  Rocky  River  bridge  to  the  bend  of  the  Big  Barren 
Brook  below  the  little  lake  called  "Tusem  Gospen,"  where  the 
stream  would  be  crossed,  and  thence  north-easterly  along  the 
ridge  which  divides  the  waters  of  the  Big  Barren  and  Hodge 
Water  branches,  to  tap  the  Telegraph  line  at  the  southern  end 
of  Brigus  Grand  Pond.  Probably  a  communication  might  also  be 
contrived  between  St.  Mary's  and  Trinity  Bays,  by  following  the 
west  bank  of  the  main  brook  of  the  Rocky  River  and  along  the 
watershed  of  the  Dildo,  to  the  Telegraph  line  about  2  miles  east 
of  Spread  Eagle  Peak. 

Although  the  general  character  of  the  country  through  which 
this  survey  runs,  possesses  no  especial  agricultural  advantages, 
there  are,  nevertheless,  many  spots  where  the  soil  is  rich  and 
deep,  and  which  might  be  reclaimed   with  advantage.      Such, 
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for  example,  is  the  valley  of  the  Ooulds  Brook,  which  falls  into  the 
South  Gut  on  the  north  side  of  course  No.  1  of  the  table ;  at  the 
termination  of  which  course  the  beautiful  farm  called  **the 
Goulds,"  the  property  of  Mr.  Makinson,  is  situated.  Independently 
of  various  crops  yielded  to  a  superior  system  of  cultivation  at  this 
farm,  I  was  informed  that  in  the  year  1871  there  were  no  less  than 
600  tons  of  hay  harvested,  much  of  which  was  the  indigenous  produce 
of  the  low  lands.  Mr.  Makinson  is  the  possessor  of  from  2000  to 
3000  acres  of  land  in  one  block  here,  heavily  timbered  with  spruce, 
fir,  and  yellow  birch,  over  a  large  area.  He  maintains  a  large 
stock  of  well-bred  cattle,  and  several  horses,  besides  sheep,  pigs, 
and  poultry.  There  are  other  farms  in  the  same  locality,  similarly 
circumstanced  in  regard  to  agricultural  capability.  After  leaving 
the  valley  of  the  Goulds  Brook,  following  the  Telegraph  line,  as 
on  course  No.  2,  the  country  becomes  rugged,  scantily  timbered, 
and  much  encumbered  by  boulders ;  characteristics  which  obtain 
over  the  greater  part  of  the  surfeu^e  on  the  eastern  side  of  the 
upper  lakes,  including  the  Brigus  Grand  Pond,  the  Hodge  Water, 
and  Big  Barren  Pond.  On  the  western  side  of  Brigus  Grand 
Pond  and  north  from  Hodge  Water,  there  is  an  extensive  tract  of 
well-timbered  country,  and  occasional  spots  capable  of  improve- 
ment, although  usually  more  or  less  strewed  over  with  boulders. 
The  tract  between  the  Big  Barren  Pond  branch  and  the  Hodge 
Water  River  is  mostly  marsh,  with  ridges  of  lighter  timber  of  the 
usual  varieties,  until  reaching  the  lake  above  Wagedigulsiboo, 
where  the  aspect  of  the  country  assumes  a  more  fertile  appearance, 
and  the  trees  of  the  forest,  although  nowhere  large,  are  of  fair 
size  and  quality,  consisting  of  pine,  spruce,  fir,  and  yellow  birch. 
Much  of  the  lower  valley  appears  to  be  of  good  soil,  especially 
near  the  forks  of  the  Rocky  main  brook,  where  it  consists  of  a 
deep  sandy  yellow  loam,  free  from  large  boulders,  and  producing 
many  stout  sticks  of  spruce,  &c.,  the  best  of  which,  however, 
wherever  easily  accessible,  have  been  already  culled  out,  and 
driven  down  the  river  to  the  settlements  in  St.  Mary's  Bay. 

Distribution  op  the  Pobmations. 

The  stratigraphical  relation  between  the  Huronian  series  of 
rocks  with  the  group  at  the  base  of  the  Silurian  system,  hitherto 
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distiDgnished  as  Primordial,  has  been  described  in  former  Reports ; 
and  in  that  for  the  year  1868  a  section  is  given  of  the  succession 
and  superposition  as  displayed  between  St.  Jolm's  and  Great  Bell 
Island  in  Conception  Bay.  In  the  Report  for  1870  a  more  detailed 
section  of  the  Primordial  Silurian  group  will  be  found,  giving  the 
sequence  as  nearly  as  could  be  ascertained  at  the  time  of  the  whole 
development  of  that  formation,  by  coincidence  of  structure  and 
superposition,  as  exhibited  at  the  various  localities  of  its  distri- 
bution. Although  further  research  may  demand  some  modifica- 
tion of  the  structure  represented  in  those  sections,  as  well  as  in 
the  contour  of  the  boundary  lines,  as  formerly  described,  they 
will  be  found  sufficiently  accurate  as  general  reference  for  present 
purposes. 

Since  the  date  of  those  Reports  a  varied  collection  of  fossils 
has  been  submitted  to  the  palaeontologist  of  the  Geological  Survey 
of  Canada  for  examination,  who  recently  sent  me  a  very  interesting 
account  of  his  results,  some  of  which  will  be  quoted  below. 

It  has  already  been  stated  at  the  beginning  of  this  Report,  that 
fossils  have  at  length  been  discovered  in  the  Huronian  rocks  of 
Newfoundland,  they  being  also  the  first  and  only  organisms  yet 
identified  within  those  ancient  sediments.  In  a  pamphlet  entitled 
"  Additional  Notes  on  the  Taconic  Controversy,"  Mr.  Billings  thus 
describes  this  fossil,  with  a  drawing  of  the  same,  taken  from  a  small 
slab  found  at  St.  John's,  Newfoundland. 

AspideUa  Terranovica,  spe.  and  gen.  nov. 

'^  These  are  small  ovate  fossils,  5  or  6  lines  in  length,  and 
about  one-fourth  less  in  width.  They  have  a  narrow,  ring-like 
border,  within  which  there  is  a  concave  space  all  round.  In  the 
middle  there  is  a  longitudinal  roof-like  ridge,  from  which  radiate 
a  number  of  grooves  to  the  border.  The  general  aspect  is  that  of 
a  small  Chiton  or  Patella^  flattened  by  pressure.  It  is  not  probable, 
however,  that  they  are  allied  to  either  of  these  genera. 

•*  Associated  with  these  are  numerous  specimens  of  what  appear 
to  be  Arenicolites  spiralis,  a  fossil  that  occurs  in  a  formation  lying 
below  the  Primordial  rocks  in  Sweden.  Those  fossils  were  first 
discovered  by  A.  Murray,  Esq.,  F.G.S.,  in  1866.  Other  specimens 
were  collected  by  Capt.  Kerr,  RN.,  Mr.  Howley,  and   Lieut. 
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BobinsoDy  B.N.    They  occur  near  St  John's  in  the  Hnronian.    A 
more  detailed  description  will  be  given  hereafter." 

The  vertical  range  of  this  fossil,  as  far  as  yet  ascertained,  is 
limited  to  the  slates  (d)  of  the  section  (1868),  which  immediately 
underlie  the  Signal  Hill  group  (c,/,  ^),  and  upon  which  the  town  of 
St  John's  stands,  where  it  was  first  discovered.  In  the  course  of 
our  survey  during  the  past  year,  similar  organisms  were  found  in 
equivalent  strata  in  Trinity  Bay,  at  several  parts  of  the  valley  of 
the  Bocky  Biver,  and  at  Ferryland,  showing  its  wide  range 
laterally;  in  some  cases  literally  covering  extensive  surfaces  of 
the  rock  with  forms  large  and  small,  while  in  others  they  were 
found  scantily  sprinkled  here  and  there  in  isolated  individuals. 

The  exact  line  of  contact  between  the  Huronian  and  the  more 
recent  system  of  rocks  in  Trinity  Bay,  is  often  obscure  and  difficult 
to  detect,  being  frequently  concealed  under  a  mass  of  worn  debris, 
the  common  ruins  of  both ;  but  the  boundary  is  generally  more  or 
less  distinctly  indicated  by  a  cut  or  depression  of  the  land,  where 
the  escarpment  of  the  newer  system  faces  towards  the  land,  and 
the  strata  of  which  it  is  composed  dip  towards  the  sea.  The 
resemblance  that  exists  in  lithological  character  between  the 
upper  strata  of  the  one  and  the  lower  strata  of  the  other,  is  apt  in 
many  cases  to  be  very  deceptive,  especially  in  the  absence  of 
organic  remains,  or  where  the  exposures  are  of  limited  volume ; 
and  hence  it  is  that  the  presence  of  the  Aspidella  is  frequently  of 
marked  value  as  an  indicator  of  the  horizon,  no  forms  bearing  any 
resemblance  to  that  fossil  having  ever  been  recognised  in  the  rocks 
of  the  upper  series,  nor  are  they  as  yet  known  to  exist  in  any  of 
the  strata,  by  which  the  slates  (d)  are  underlaid.  Taking  then 
the  horizon  of  the  Aspidella  slates  as  a  starting- point  in  the  section, 
we  find  them  exposed  at  the  head  of  New  Harbour,  in  Trinity  Bay, 
dipping  from  S.  30°  E.  to  S.  45°  E.  <  30°  to  35°,  The  slates  are 
overlaid  here  by  a  few  beds  of  greyish  compact  sandstone,  with 
one  of  coarse  grain  or  fine  conglomerate,  which  may  be  taken  to 
represent  the  base  of  the  Signal  Hill  rocks,  at  e.  In  their 
northern  strike  these  rocks,  with  a  portion  of  the  green  and  purple 
felsite  slates  below,  the  equivalents  of  o  were  recognised  at  the 
head  of  Hopeall  Bay,  dipping  in  a  southerly  direction ;  and  at  the 
rear  of  the  harbour  of  Heart's  C!ontent,  the  division  o  is  repre- 
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seoted  hw  ft  gnat  nuMi  of  crimssted  <£ftfte«v  wiuirii  eonslitiite  the 

hin  nn^^fA,  The  sombsn  strike  of  tibe  auie  rocks  would  eurrr 
them  to  the  Lead  of  DQdo  Arm.  near  tbe  exit  of  the  liTer.  hot  that 
mrm  was  iwt  Tisted,  and  the  whole  of  the  ooter  coast  £pom  Heart's 
Centexkt  to  Tickle  Harbour  exhibit  portions  ot  the  newer  formatioDy 
to  be  mentiooed  hereafter. 

The  rock  of  the  western  coast  of  Trimtr  Bar,  betaetm  Tickle 
Harbour  and  Bay  BoILf  Arm,  and  which  o:4istitiite  the  isthmiis  that 
yma  the  peninffala  to  the  mainland,  are  dased  in  former  Beports 
an  of  Horonian  age,  and  all  the  eridoice  yet  prodnced  faToor  raoh 
a  oonclagion ;  still  there  are  ditTerences  in  lithological  condition 
of  a  Tery  distinct  character,  which  mn«t  not  be  orerlooked.  These 
differences  seem  to  haTe  arisen  from  intense  Tolcanic  agency, 
which  at  Tarioos  periods  has  affe^rted  the  whole  of  the  western 
part  of  the  peninsula,  to  a  mnch  greater  extent  than  is  nsnally  per> 
ce|/tible  over  the  eastern  parts.  Hnge  intmsire  dykes  of  Tarions 
quality  intersect  the  formation,  and  the  strata  are  in  large  part 
made  np  of  great  beds  of  scoriaceons  conglomerates  or  breccias, 
Tolcanic  ash,  and  other  igneous  products  interstratified  with 
green  or  reddish  felsite  slates,  and  some  cream-coloured,  wrinkled, 
finely  micaceous  or  probably  talcose  slates,  which  are  slightly 
greasy  to  the  touch.  Similar  slates  to  these  last  are  mentioned  in 
my  Beport  for  1868,  p.  152,  as  occurring  in  the  neighbourhood  of 
the  La  Manche  mine,  flanking  the  eastern  and  south-eastern  sides 
of  the  hills  of  that  location,  which  are  of  greenstone  or  porphyry. 
The  run  of  the  great  intrusive  masses  varies  from  N.  20°  W.  to 
N.  30''  W. ;  the  strike  of  the  stratification  is  N.  SS""  E.,  S.  33^  W., 
the  strata  frequently  folding  over  and  dipping  alternately  north- 
westerly and  south-easterly,  but  prevailing  in  the  latter  direction 
and  usually  at  a  high  angle,  in  the  neighbourhood  of  Bantem 
Cove. 

A  very  remarkable  mass  of  rock  constitutes  the  cliffs  from 
the  outer  or  south-eastern  point  of  Chance  Cove  to  the  we^stem 
Hide  of  the  Great  Lagoon,  usually  called  the  Broad  of  Tickle 
Harbour.*  Its  position  and  run  seem  to  indicate  an  intersection  of 
the  stratification  being  N.  20°  W.,  and  it  displays  a  thickness  at 
Chance  Cove  Head  of  from  10  to  12  chains.  The  prevailing 
colour  iii  a  reddish  brown,  but  at  many  parts  it  becomes  variegated 

*  Mentioned  in  note,  p.  202,  Beport  1869. 
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by  tints  of  green,  bright  red,  and  bright  yellow.  In  mineral 
character  it  is  everywhere  very  ferroginoos,  and  the  greater  body 
of  the  rock  is  soft,  splintery  and  fragile,  without  any  signs  of 
stratification.  In  some  parts  masses  of  serpentine  are  enclosed, 
and  small  quartz  veins  with  thin  strings  of  asbestos  are  frequently 
met  with,  while  the  cracks  and  fissures  are  often  filled  with 
steatitic  clay.  Epidote  is  abundantly  distributed  through  the 
mass,  and  sometimes  occurs  in  bands  from  4  to  5  inches  thick. 
Stains  of  the  green  and  blue  carbonates  of  copper  were  observed 
also  at  several  places,  and  particularly  on  the  cliffs  near  their 
termination  by  the  long  beach  of  the  Broad.* 

From  Chance  Cove  Head  the  run  of  this  mass  carries  it  outside 
of  the  co6i8t  in  the  direction  of  Master's  Head ;  and  inside  of  the 
exposure  at  the  same  head,  the  rocks  are  concealed  beneath  a 
level  tract  and  large  basin  or  lagoon  divided  from  the  sea  by  a 
modern  beach ;  but  on  the  middle  head  between  Chance  Cove  and 
Little  Chance  Cove,  an  altered  breccious  or  conglomerate  rock  is 
exposed,  the  matrix  of  which  is  of  a  dark  green  colour,  highly 
crystalline,  and  rather  coarse  in  grain,  which  encloses  numerous 
fragments  of  red  jasper,  white  quartz,  and  other  pebbles.  The 
pebbles  of  this  rock  where  seen  in  place  are  for  the  greater  part 
angular  and  of  small  size,  but  it  seems,  judging  from  the  character 
of  the  many  boulders  strewed  around  the  point,  to  pass  into  a  con- 
glomerate, where  the  pebbles,  many  of  which  are  of  red  and  brown 
jaspers,  are  well  rounded  and  often  as  large  as  a  cricket-ball.  In 
its  southern  run  the  mass  dies  down  at  the  western  comer  of  the 
long  beach  of  Tickle  Harbour,  running  apparently  under  the  flats 
on  the  western  side  of  the  Broad  about  S.  15°  E. ;  and  there  being  a 
space  of  nearly  a  mile  where  the  rocks  are  altogether  concealed, 
between  its  last  southerly  exposure  and  the  outcrop  of  the  lower 
sandstones  of  the  Primordial  series,  the  relation  or  mode  of  junction 
remains  still  uncertain.  The  lowest  exposures  of  the  Primordial 
Silurian  group  come  out  at  the  points  and  along  the  shores  on  the 
eastern  side  of  the  Broad,  and  at  the  entrance  by  the  settlement, 
where  they  consist  of  a  set  of  sandstones  and  shales  with  irregular 
conglomerate  beds,  representing  the  division  a  of  the  section, 

*  The  serpentine  rocks  alladed  to  here  most  not  be  understood  to  represent  the 
serpentines  of  the  Quebec  groap.  The  position  they  occupy  indicates  a  lower 
horizon,  and  the  mineral  conditi(»i  generaUy  is  dissimilar. 
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page  239,  Beport  of  process  ISTO,  of  which  the  following  is  the 
saccession  ascending: — 

1.  Grey  and  greenish-grey  sandstones,  with  some  beds  of  a  purple^ 

colour,  in  strata  vaiying  in  thickness  from  4  inches  to 
upwards  of  a  foot. 

2.  Dark  grey  or  bluish  arenaceous   shales   with    one    or    two 

irregular  beds  of  fine  conglomerate,  holding  Huronian 
pebbles  of  green  felsite  slate,  quartz,  and  trap,  and  beds  of 
grey  sandstone. 

3.  Reddish,  purplish,  and  grey  sandstones,  generally  in  strong 

beds  of  from  8  to  12  inches,  and  with  slaty  partings. 

The  upper  members  of  this  section  hold  the  western  shore  of 
the  peninsula,  presenting  a  low  dip  to  the  eastward  as  far  as  Privet's 
Cove,  where  a  set  of  variegated  slates  representing  h,  <?,  d,  strike 
in  front  into  the  land.  The  strata  above  a  to  the  top  of  d 
accordingly  have  a  breadth  here  of  a  little  upwards  of  a  mile,  bat 
as  the  average  dip  does  not  exceed  15°,  and  they  are  aflfected  by 
several  gentle  undulations,  the  total  thickness  probably  does  not 
exceed  700  feet.  These  are  succeeded  by  a  great  accumulation  of 
sandstones  (e)  with  some  massive  beds  of  conglomerate,  which 
occupy  the  greater  part  of  the  whole  breadth  of  Tickle  Harbour 
Point,  and  were  estimated  to  contain  a  volume  of  about  1200  feet. 
The  sandstones  (e)  are  succeeded  by  a  strong  stratum  of  reddish 
limestone,  with  some  red  slate  (/,  ^,  h)^  altogether  about  35  feet 
thick,  which  was  found  to  cap  the  hill  over  Collier's  Cove,  in 
Collier's  Bay ;  the  summit  of  which  was  found  by  aneroid  to  be 
315  feet  above  the  level  of  the  sea.  This  limestone  is  the  centre 
of  a  trough,  the  underlying  sandstones  coming  up  from  below  it  in 
Collier's  Bay  with  a  north-westerly  dip,  and  aftem'ards  folding 
over  agaiu  in  an  anticlinal  form,  are  repeated  in  the  peninsula 
between  Collier's  Bay  and  Long  Cove.  The  strata  exhibited  at 
Chapel  Arm  seem  to  include  all  the  subdivisions  of  the  section 
Itbove  A  to  |),  but  having  been  the  seat  of  great  disturbance 
from  the  intrusion  and  overflow  of  igneous  matter  is  much  faulted 
and  confused.  The  black  slates  (p)  here  may  be  seen  at  many 
parts  in  broken,  angular,  and  fragmentary  masses  of  various  sizes, 
crowded  with  crushed  and  distorted  fossils  caught  in  and  fused 
solidly  into  the  trap,  giving  evidence  of  intense  igneous  action  at 
a  period  subsequent  to  the  consolidation  of  the  sedimentary  deposit 
with  its  organic  contents.    The  dykes  which  were  seen  to  intersect 
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the  strata  bearing  generally  about  south  by  west,  are  for  the  most 
part  a  coarsish  crystalline  greenstone,  but  sometimes  passing  into 
a  rather  compact  basalt,  which  in  some  cases  assumes  an  obscure 
columnar  structure,  the  columns  usually  in  a  horizontal  position, 
or  inclined  at  a  moderate  angle.  Much  of  the  trap  with  which  the 
fossiliferous  slates  are  intermingled  is  vesicular,  with  cavities  filled 
with  white  calc  spar ;  and  on  the  west  side  of  the  arm  there  is  a 
rock  characterised  by  containing  a  set  of  rounded  masses  resem- 
bling septaria,  some  of  which  are  a  foot  or  upwards  in  diameter. 
Northwards  from  Chapel  Arm  the  black  slates  are  displayed  at 
Black  Point,  near  Shoal  Harbour,  and  finally  at  Highland  Cove 
near  Long  Point,  in  each  case  underlaid  by  the  variegated  rocks ; 
and  at  the  latter  place  they  exhibit  a  beautiful  example  of  a  sharp 
synclinal,  where  the  mass  of  strata,  upwards  of  200  feet  in  thick- 
ness, is  symmetrically  folded  and  repeated  within  a  distance  of 
between  600  and  700  feet.  The  black  shales  at  the  base  of  this 
small  exposure  are  crowded  with  broken  fragments  of  Paradoxides. 
This  exposure  was  observed  by  Mr.  Jukes  many  years  ago,  and  is 
represented  in  the  drawn  section.  No.  5  of  his  Report,  but  he  seems 
not  to  have  detected  the  presence  of  the  organic  remains  which  at 
that  distant  date  would  have  given  a  clue  to  the  horizon.  For 
further  description  of  the  structure  in  this  region,  see  Beport  for 
1869,  pp.  200,  201. 

On  palseontological  grounds,  Mr.  Billings  is  disposed  in  the 
meantime  to  draw  a  marked  distinction  between  the  upper  strata 
of  the  section,  namely,  the  subdivisions  (r,  s)  and  the  lower  mem- 
bers, in  consequence  of  an  apparent  hiatus  or  break  in  organic 
development,  between  the  Paradoxides  beds  and  the  fossiliferous 
strata  of  Great  Bell  Island  in  the  Conception  Bay  section.  Thd 
lower  measures,  that  is  from  q  downwards  inclusive,  he  appears 
to  regard  as  the  equivalent  of  the  lower  Lingula  flags  of  Great 
Britain,  or  the  Menevian  group  of  Salter  and  Hicks;  while  the 
upper  parts  contain  forms  in  some  degree  considered  typical  of  the 
horizon  of  Upper  Potsdam. 

Among  the  fossils  Mr.  Billings  received  from  me  for  examina- 
tion, taken  from  the  lower  measures,  he  has  described  and  figured 
the  following : — OboleUa  miser,  nov.  spe.  from  Chapel  Arm  ;  Strapa^ 
rollina  remota^  nov.  spe.  from  Smith's  Sound;  HydUhea  eoBceUens, 
nov.  spe.  from  Smith's  Sound;  Agraulos  sacialis,  nov.  spe.  from 
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Chapel  Arm ;  AgravHot  strenuuB,  noy.  spe.  from  Topsail  Head  and 
Brigus;  Agravioa  o^ntt.  noy.  spe.  from  Branch;  Solenopleura 
eammtmis,  noy.  spe.  from  Chapel  Arm ;  Anapolentts  venustns,  noy. 
spe.  from  Chapel  Arm;  Paradoxidea  tenneUiM^  noy.  spe.  firom 
Chapel  Arm;  Faradoxides  decorus,  noy.  spe.  from  Chapel  Arm; 
and  a  new  genus,  Jphidea,  of  which  a  species  was  found  in  the 
limestone  of  Topsail  Head. 

The  fossils  that  haye  been  examined  from  the  Bell  Island 
strata  (s),  together  with  some  from  the  same  horizon  in  Random 
Island,  consist  entirely  of  Lingvla^  Cruzianay  and  Fucoids.  Among 
the  latter  Mr.  Billings  says  "  are  some  fine  specimens  of  EophyUm, 
a  genus  first  discoyered  on  this  continent  by  Mr.  Murray."  Those 
described  are  Eophyton  Linnssanum  (Torrel),  Eophyion  Jukesi,  noy. 
spe.,  Anthraria  antiquata^  noy.  gen.  and  spe.,  Lingvla  Murrayi^ 
lAngvleUa  affinis,  Linguiella  spissa^  all^  noy.  spe.,  and  Cruziana 
%imUis. 

Among  the  economic  products  of  the  regions  described  aboye, 
the  ores  of  lead  and  copper  were  obseryed  at  a  few  localities, 
although  in  no  case  were  the  indications  such  as  to  warrant  much 
extensiye  experiment  in  mming.  Small  cubes  of  galena  occur  in 
oalcareo-quartzose  yeins  in  the  rocks  near  Bantem  Coye ;  and  in 
the  middle  coye  of  Bantem  a  fault  was  obseryed  running  S.  84°  W., 
on  which  an  opening  had  at  one  time  been  made,  among  the 
refuse  from  which,  some  yery  small  metalliferous  fragments  were 
found.  It  set'ms  probable  enough  that  these  and  such-like  dis- 
locations may  be  contemporary  with,  or  belonging  to  the  same 
system  as  the  well-known  lode  at  La  Manche,  in  which  case 
further  examination  along  their  run  may  discover  places  worthy 
of  fair  trial.  Bumours  are  current  amongst  the  settlers  of  the 
presence  of  lead  ores  near  this  part  of  the  coast,  but  little  reliance 
can  be  placed  in  such,  as  those  who  profess  to  be  well  informed, 
carefully  avoid  entering  into  particulars,  especially  as  regards 
locality,  when  inquiries  are  made  by  a  stranger,  whose  ulterior 
purposes  are  invariably  looked  upon  with  suspicion. 

Near  the  entrance  to  the  Tickle  Harbour,  the  lower  Primor- 
dial rocks  are  folded  oyer  in  a  gentle  anticlinal  form,  the  axis  of 
which  is  penetrated  by  a  set  of  veins  partially  calcareous,  which 
contain  specks  and  cr)'stals  of  galena,  copper,  and  iron  pyrites 
in  considerable  profusion.    The  course  of  these  veins  would  carry 
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them  across  the  point  into  Tickle  Harbour,  a  little  east  from  the 
houses  of  the  settlement,  whence  they  would  strike  the  mainland 
again  near  the  point  at  the  entrance  of  the  narrows.  The  same 
bearing  strikes  across  the  Broad  in  the  direction  of  the  outlet  of 
the  river,  at  its  southern  extreme,  where  the  junction  of  the  older 
and  newer  formations  might  be  expected  to  occur;  a  position 
where,  should  the  veins  be  found  to  intersect^  would  be  favourable 
for  the  development  of  the  metallic  ores. 

The  position  of  the  slates  which  strike  into  the  country  at 
Privet's  Cove  places  them  about  the  horizon  of  the  workable  slates 
of  Smith's  Sound  and  Bandom  Island,  and  it  is  quite  probable 
that  they  occur  in  that  locality ;  still,  as  unavoidable  circumstances 
prevented  the  possibility  of  having  that  locality  specially  examined, 
no  further  particulars  can  be  given  in  the  meantime. 

In  my  Report  for  1870,  at  page  243,  and  under  the  head  of 
economic  materials,  some  remarks  will  be  found  upon  the  pro- 
bability of  the  equivalents  of  the  auriferous  rocks  of  Nova  Scotia 
being  extensively  developed  in  Newfoundland.  Since  that  Report 
was  written,  Mr.  Selwyn,  the  Director  of  the  Dominion  Geological 
Survey,  has  issued  a  Report,  1870-71,  upon  the  gold-fields  of  the 
sister  province,  from  which  I  quote  the  following  paragraphs, 
page  269.  Speculating  upon  the  probable  age  of  the  auriferous 
rocks,  Mr.  Selwyn  says  : — 

"  My  firat  impression  of  them,  formed  after  personal  examina- 
tion last  summer,  and  based  upon  mineralogical  and  stratigraphical 
considerations  only,  was  that  they  represented  the  groups  known 
in  Britain  as  the  Harlock  grit  or  quartzite,  and  the  Lingula-flag 
series ;  the  former  mapped  as  Cambrian  by  the  British  Survey, 
and  the  latter  as  the  lowest  member  of  the  Silurian  system. 

"  In  confirmation  of  this  view,  I  subsequently  detected  in  the 
grey,  sandy,  and  flaggy  pyritous  slates  at  the  Ovens  BluflFs,  in 
Lunenburgh  County,  numerous  specimens  of  the  genus  Eophytan, 
regarded  by  Mr.  Billings  as  characteristic  of  the  Primordial  Silurian 
epoch.  This  genus  is  common  in  the  sandy  dark  slates  of  the 
city  of  St.  John,  New  Brunswick,  in  rocks  hitherto  referred  to  the 
Quebec  group,  on  the  Island  of  Orleans,  and  in  Newfoundland. 
In  all  these  localities  it  is  accompsmied  by  other  well-marked 
Primordial  Silurian  forms,  which  further  diligent  search  will  doubt- 
less also  disclose  in  Nova  Scotia.'* 
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Mr.  Selwyn  afterwards  quotes  Mr.  Billings'  remarks  upon  the 
distribution  of  the  fossil  Eophyton  Linnaeanum. 

"  In  Sweden,  where  the  Eophyton  was  first  discovered,  it  occurs 
in  the  rock  long  known  as  the  fucoidal  sandstone,  which  imme- 
diately underlies  the  alum  slate ;  this  latter  formation  is  un- 
doubtedly the  representative  of  the  Lingula  flags  of  Wales. 

**  In  Newfoundland  it  was  discovered  by  Mr.  Murray  on  Great 
Bell  Island,  Conception  Bay.  It  was  there  associated  with  two 
species  of  Lingula^  a  Oruzianay  closely  allied  to,  if  not  identical 
with  0.  semipliccUa  (a  Lingula-flag  species),  and  several  fucoidal 
forms." 

The  circumstances  recorded  above  then,  undoubtedly  tend  to 
show  that  the  equivalents  of  the  gold-bearing  rocks  of  Nova  Scotia 
have  a  wide  spread  in  this  province,  and  the  mineral  condition  at 
various  parts  of  their  distribution  is  such  as  to  favour  the  pro- 
bability that  the  precious  metal  exists;  but  this  is  still  to  be 
proved,  and  were  it  even  established  as  a  recognised  fact,  it  by 
no  means  necessarily  follows  that  the  extraction  of  the  metal  is 
to  be  attended  with  remunerative  success;  more  probably  it 
might  be  found  that  the  successful  experiments  were  the  ex- 
ception rather  than  the  rule,  as  they  generally  have  been  else- 
where. Upon  this  and  kindred  heads,  Mr.  Selwyn  remarks,  at 
page  277  of  his  Report,  under  "  Causes  of  failure,"  thus : — 

**  Among  the  causes  which  may  be  considered  as  most  pre- 
judicial to  the  permanent  and  healthy  progress  of  mining  industry, 
the  following  may  be  mentioned.  They  are  not  in  any  way 
especially  characteristic  of  Nova  Scotia,  but  prevail  more  or  less  in 
every  mining  region  of  which  I  have  any  knowledge,  particularly 
in  the  early  years  of  their  development. 

''1st.  The  rash  expenditure  of  capital  in  the  purchase  of 
mining  rights  respecting  the  actual  value  of  which  nothing  is 
known  with  certainty, 

"2nd.  The  hasty  and  inconsiderate  erection  of  costly  ma-^ 
chinery  for  mining  and  treating  the  ores,  before  their  quantity  or 
probable  value  has  been  determined. 

"3rd.  The  attempts  frequently  made  to  enhance  the  value 
of  the  stock  by  declaring  dividends,  sometimes  paid  out  of  capital, 
but  often  by  means  of  a  process  commonly  known  as  *  picking  the 
eyes  out  of  the  mine,'  or  in  other  words,  selecting  all  the  rich 
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material  to  secnre  a  few  high  yields  which  are  far  in  excess  of 
anything  likely  to  be  the  future  average." 

Bocks  op  Rocky  Biyer  Survey, 

The  rocks  of  the  region  around  Brigus  have  been  described  in 
the  Beport  for  1868,  p.  148.  Their  place  in  the  section  of  that 
year  is  chiefly  in  the  division  e  of  the  Huronian  system,  with 
some  beds  of  I  nearest  the  shores  of  the  bay,  where  the  uncon- 
formable Primordial  rocks  butt  up  against  them.  There  is  a  wide 
interval  of  ground  where  the  strata  are  concealed  below  a  great 
accumulation  of  drift  with  many  boulders,  to  the  eastward  of 
Battin's  Pond,  which  is  probably  all  occupied  by  the  division  d, 
and  some  loose  fragments  of  slate  were  observed  in  the  connecting 
brook  between  Battin's  and  Level  Ponds,  which  resemble  the 
Aspidelia  slates  of  that  division,  while  on  Level  Pond  the  greenish- 
grey  sandstones  of  e  are  brought  in,  presenting  a  dip  S.  70°  W. 
<  26°.  On  the  Brigus  Grand  Pond,  and  the  Hodge  Water  pond 
and  river  below,  small  sections  of  the  same  division  (e)  are  exposed 
on  the  banks,  usually  dipping  at  a  low  angle  to  the  northward, 
until  within  about  2  miles  of  the  Taboo-minnigoo-guloo,  where, 
upon  a  small  pond  off  the  right  bank  of  the  river,  some  loose  frag- 
ments of  slate,  ripple-marked,  and  exhibiting  the  characteristio 
fossil  Aspidelia,  indicated  the  probable  position  of  d,  while  about 
a  mile  above  Taboo-minnigoo-guloo  division  e  is  again  repeated, 
dipping  S.  70°  W.  <  11°.  The  sandstones  (e)  continue  to  exhibit 
themselves  in  a  succession  of  gentle  undulations  until  getting  down 
to  the  junction  of  the  main  brook,  where  disturbance  is  suddenly 
manifested  by  the  slates  (i),  showing  a  dip  N.  93°  E.  <  75°,  in 
close  proximity  and  in  front  of  some  sandstones,  supposed  to 
represent  the  higher  measures,  dipping  in  the  same  direction,  and 
indicating  an  overturn.  The  interior  plateau  thus  appears  to  be 
the  centre  of  a  trough  of  Huronian  rocks,  of  which  the  highest 
measures  are  the  lower  members  of  the  Signal  Hill  sandstones. 
The  exposures  on  the  main  brook  above  the  forks,  which  are 
alternations  of  slate  and  sandstone,  give  further  evidence  of  dia^ 
turbance,  and  are  occasionally  intersected  by  greenstone  dykes; 
the  intensity  of  movement  apparently  increasing  towards  the  west- 
ward, and  probably  connecting  with  the  movements  that  have 
affected  the  rocks  of  Tickle  Harbour  and  Chapel  Arnu 
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The  Aspidella  slates  with  several  beds  crowded  with  the  fossil 
are  well  exhibited  below  the  forks,  and  continue  to  hold  the  surface^ 
making  a  series  of  undulations,  until  getting  about  a  mile  below 
Wliite  Hart  Brook,  or  about  4  miles  above  the  Mis  at  the  outlet 
of  the  river,  where  they  are  succeeded  by  the  green  sandstones  of 
e,  which  here  are  vertical,  striking  N.  36°  E.,  S.  36°  W.  Farther 
down  the  stream  they  resume  a  more  horizontal  attitude,  and  may 
be  seen  at  intervals  dipping  alternately  towards  north-west  or 
south-east  to  within  about  a  mile  above  the  MIb,  where  they  rest 
upon  the  northern  flank  of  an  anticlinal  axis  of  the  Aspidella  slates. 
The  sandstones  (e)  are  afterwards  repeated  on  the  south  side  of 
the  anticlinal,  and  continue  to  present  themselves  at  intervals  to 
thefedls. 

In  the  Beport  for  1868,  at  page  161,  a  description  of  the  rocks 
below  the  falls  of  Bocky  Biver  will  be  found ;  and  it  may  be  per- 
ceived that  there  was  a  difficulty  at  that  time,  as  there  still  is,  in 
determining  the  exact  point  of  junction  there  between  the  upper 
beds  of  the  Huronian  and  the  lower  ones  of  the  Primordial  series. 
There  is,  however,  very  little  doubt  that  the  shales  seen  at  the 
mouths  of  the  CoUinet  and  Bocky  Bivers  are  of  the  latter  horizon, 
although  late  experience  in  the  lithology  of  that  formation  would 
suggest  a  lower  stratigraphical  position  than  was  supposed  at  the 
time  that  Beport  was  issued. 

Contrary  to  expectation,  no  outlying  patches  of  Primordial  age 
appear  to  be  left  in  the  country  passed  over  by  the  survey;  the 
whole  mass,  which  probably  at  one  time  was  united,  from  the 
southern  to  the  northern  bays,  having  been  swept  away  by  denu- 
dation. 

From  what  has  been  said  above,  it  may  be  inferred  that  the 
regions  passed  over  by  the  survey,  are  not  generally  of  a  character 
to  give  much  promise  of  the  presence  of  metallic  ores,  although 
the  more  disturbed  country  farther  west,  being  a  continuation  of 
the  rocks  of  the  isthmus  of  Avalon,  may  upon  closer  research  be 
found  to  be  metalliferous.  The  sandstones  are  in  some  cases  well 
adapted  for  building,  and  in  others  would  answer  a  good  purpose 
for  flags;  but  the  material  of  the  greatest  economic  value,  as 
belonging  to  the  formation  at  this  part,  is  a  hone-stone,  which  in 
texture  and  quality  rivals  the  far-famed  oil-stone  of  Turkey,  for 
the  purpose  of  sharpening  the  finer  description  of  edged  tool&    It 
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18  chiefly  to  be  found  near  the  base  of  the  Aspidella  slates  (d),  and 
near  or  at  its  junction  with  the  inferior  member  (c),  where,  by 
careful  selection,  it  might  be  produced  to  almost  any  extent. 

In  a  former  Report  a  suggestion  is  offered  of  the  probability 
of  the  slates  at  Ferryland  proving  to  be  an  outlying  patch  of 
the  workable  Primordial  slates  of  Trinity  Bay,  but  further  in- 
yestigation  has  shown  that  such  is  not  the  case.  The  slates  of 
that  region  are  of  Huronian  age,  belonging  to  the  horizon  of  d, 
(section  of  1868),  near  the  base  of  a  set  of  slates,  covered  on  some 
surfaces  by  Aspidella  Terranovicay  which  are  again  overlaid  towards 
the  coast  by  the  Signal  Hill  sandstones.  The  lower  beds  present 
a  cleavage,  independent  of  the  bedding,  at  right  angles  to  the 
planes  running  on  the  same  strike ;  but  the  stone  is  very  brittle, 
and  not  generally  well  suited  for  any  economic  purpose. 

I  have  the  honour  to  be, 
Tour  Excellency's  most  obedient  servant^ 

Alexander  Mubbay. 

His  Excellency  CoL  S.  J.  Hill,  C.B., 

Grovemor  of  Newfoundland,  &c.  &c.  &C., 

St.  John'& 
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CHAPTER  XIII. 

BEPOBT  FOR  1873.— DESCRIPTION  OF  THE  COUNTRY  SURROUNDING 

ST.  GEORGE'S  BAY,  DIVIDED  INTO  THREE  AREAS  —  DISTRTBU- 

TION    OF   THE   CARBONIFEBOUS   FOBMATIONS  IN   THE   SAME 

BEGION,  &o.— LETTEB  TO  SIB  STEPHEN  J.  HILL,  DATED  BCABCH 

9th,  1874. 

Gbolooioal  Subtkt  Ofhce, 
St.  John's,  Newfouxdlakd,  March  9<A,  1874. 

May  IT  PLEASE  YOUR  Excellency, — 

In  the  letter  dated  the  3rd  of  October  last,  which  I  had  the 
honour  to  address  to  your  Excellency,  an  abstract  was  given  of  the 
proceedings  of  the  Geological  Survey,  during  the  summer  and 
autumn  of  1873. 

The  purpose  of  the  season's  exploration  was  especially  to 
ascertain  the  extent  and  productiveness  of  the  coal-field  of  St. 
George's  Bay ;  in  followinjy  out  which  inquiry  I  have  been  enabled 
to  determine,  with  considerable  accuracy,  the  general  structure  of 
the  Carboniferous  formation  as  developed  in  Newfoundland,  and 
its  relation  to  the  subordinate  older  systems.  Several  new  and 
important  facts  were  also  ascertained  regarding  the  distribution 
of  the  Lower  Silurian  series  of  formations  which  are  extensively 
displayed  over  the  northern  part  of  the  district ;  but  minute 
particulars  regarding  these,  I  shall  defer  giving  for  the  present. 

The  defects  and  inaccuracies  of  the  old  coast  charts  I  took 
occasion  to  mention  in  the  letter  already  alluded  to;  which, 
together  with  the  absence  of  any  topographical  detail  whatever 
throughout  the  region  explored,  involved  the  necessity  of  making 
the  surveys  spoken  of  through  the  same  medium.  These  surveys 
are  plotted  on  a  scale  of  1  mile  to  1  inch ;  and  on  the  map  I 
have  drawn  in  the  geological  features,  to  show  the  position  and 
relation  of  the  different  members  of  the  Carboniferous  formation, 
I  have  particulsurised  the  areas  over  which  workable  seams  of 
coal  are  most  likely  to  occur.  This  map  is  further  reduced  to  a 
scale  of  4  miles  to  1  inch,  and  on  the  latter  some  surveys  of 
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former  years  are  also  entered,  the  whole  comprising  the  country  on 
the  west  side  of  the  meridian  of  5&^  W.  longitude,  and  south  of  the 
Bay  of  Islands  to  Cape  Ray. 

Tracings  of  these  maps  I  have  now  the  honour  to  submit  to 
your  Excellency  with  this  Beport,  trusting  that  the  information 
contained  therein  may,  in  some  degree,  encourage  a  spirit  of 
enterprise  and  progress,  and  lead  to  the  development  of  these  fine 
regions. 

The  map  on  the  smaller  scale,  I  intend,  with  the  approval  of 
your  Excellency  in  Council,  to  have  lithographed  and  published, 
without  delay,  as  the  facts  recorded  thereon  will  probably  be  of 
themselves  sufSciently  intelligible  for  all  immediate  purposes. 

GEOaRAPHICAL  AND  AgRICULTUBAL.* 

The  Long  Bange  mountains,  which  terminate  in  their  southern 
course  at  Gape  Bay,  run  in  a  north-easterly  direction,  and  in  a 
moderately  straight  line  towards  the  head  of  the  Grand  Pond,  and 
on  to  the  Humber  River  below  Deer  Pond ;  their  north-western 
flank  forming  the  boundary  of  the  area  to  which  the  attention  of 
the  Survey  has  chiefly  been  directed  during  the  late  season.  The 
whole  region,  roughly  estimated,  contains  an  area  of  about  1824 
square  statute  miles,  and  may  be  thus  subdivided : — 

Sq.  miles. 

Ist  area.  South-east  side  of  St.  Gkorge's  Bay,  inclusive  of  the 

Codroy  valleys       816 

2Dd  „  Country  between  the  west  coast  and  the  Long  Range 
mountains,  south  of  the  Bay  of  Islands^  to  the  north 
shore  of  St.  George's  Bay ..      ..     720 

3rd    „    The  Port-a-Port  peninsula       288 

1824 

The  main  coast  line  of  St.  George's  Bay,  between  the  Little 
Barachois  in  Flat  Bay  and  FishePs  Brook,  is  for  the  greater  part 
composed  of  abrupt  banks  of  modem  drift,  rising  to  an  elevation 
which  varies  at  certain  points,  from  100  feet  to  upwards  of 
180 1  feet  in  height.  Farther  south  the  drift  banks  are  inter* 
rupted  by  sections  of  the  Carboniferous  rocks  jutting  out  through 

*  All  courses  and  hearings  are  taken  from  the  true  meridian, 
t  Rohinson*?  Head  reaohes  to  275  fleet 
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them,  still  maintaining  great  uniformity  of  elevation  ;  but  south- 
westward  of  Crabb's  Brook,  the  rocks  almost  exclusively  occupy  the 
coast  to  Cape  Anguille.  Between  this  south-western  part  of  the 
coast  and  the  Great  Codroy  Kiver,  the  character  of  the  country 
differs  essentially  from  that  farther  to  the  north-east,  in  being 
mountainous,  forming  a  range  which  derives  its  name  from  the 
CSape  at  its  western  extremity.  This  range  is  shaped  somewhat 
rudely  to  resemble  an  isosceles  triangle,  the  base  of  which  is  the 
coast  between  Gape  Anguille  and  Codroy,  while  the  apex  reaches  to 
a  point  midway  between  the  coast  and  the  Long  Bange  mountains, 
and  within  about  3  miles  of  the  course  of  Crabb's  Brook,  where 
it  is  locally  known  as  "  Tlie  Highlands  "  of  St.  George's  Bay.  The 
highest  summits  of  the  Cape  Anguille  range  reach  an  elevation 
of  1200  feet  or  more,  and  are  in  many  parts  abrupt,  and  even  pre- 
cipitous ;  but  they  materially  differ  in  their  contour  and  general 
aspect  from  the  rugged  masses  of  the  Long  Bange,  by  being 
smoothly  rounded  in  form,  and  by  carrying  more  or  less  vegetation 
to  the  highest  parts.  Innumerable  small  streams,  which  take 
their  rise  from  lakes  and  lakelets  among  these  mountains,  pour 
their  waters  in  picturesque  cascades  over  the  lofty  clifis  which 
bound  St.  George's  Bay ;  while  many  more  flowing  in  the  opposite 
direction  join  the  waters  of  the  Great  Codroy  River,  or  fall  into  the 
sea  between  its  outlet  and  Codroy  Island. 

North-eastward  from  the  terminating  point  of  the  Gape 
Anguille  mountains,  the  whole  country  between  the  coast  and  the 
Long  Bange  is  of  a  flat  or  undulatory  character,  densely  covered 
with  forest-trees,  except  in  such  parts  as  have  been  swept  by  fire 
or  occasional  tracts  of  marsh.  The  trees  of  this  forest  consist  of 
white  and  yellow  birch,  spruce  and  balsam  fir,  poplar  and  tamarack 
or  larch.  There  is  however,  little  or  no  pine.  The  only  parts 
where  that  timber  was  observed  to  grow  were  on  a  few  spots  near 
the  banks  of  the  Flat  Bay  Brook,  and  an  occasional  spot  in  like 
manner  in  the  valley  of  Fishel's  Brook.  Much  of  the  timber  of 
this  great  plateau  is  very  large.  Trees  of  yellow  and  white  birch 
are  frequently  met  with,  and  particularly  on  the  river  flats,  having 
a  diameter  of  3  feet,  and  even  more,  many  of  which  are  tall 
and  straight,  resembling  the  hard-wood  forest-trees  of  Canada ; 
spruces,  balsams,  poplars  and  tamaracks  also  reach  a  maximum 
size,  and  seem  to  be  of  excellent  quality.    The  ground  is  often 
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covered  densely  hj  a  creeping  bushy  a  species  of  yew,  generally 
known  as  ground  hemlock  in  Canada,  where  it  abounds ;  all  amply 
testifying  to  the  excellence  of  the  soil  upon  which  they  grow. 

The  higher  parts  of  this  plateau  rarely  exceed  from  300  to 
400  feet  above  the  beds  of  the  streams. 

The  drainage  is  mainly  effected  through  the  channels  of  the 
rivers  surveyed  and  represented  on  the  map,  namely,  the  Little 
Barachois  and  Flat  Bay  Brooks,  which  tail  into  Flat  Bay ;  the 
Fishel's,  Bobinson's,  Middle  Barachois,  and  Crabb's  Brooks,  which 
empty  directly  into  the  Great  Bay;  and  the  Great  and  Little 
Ciodroy  Bivers,  which  fall  on  the  southern  side  of  Cape  Anguille. 
The  two  former  and  the  two  latter  of  these  streams,  with  their 
valleys,  were  described  in  my  Beport  for  1866,  while  the  surveys  of 
the  remainder  were  accomplished  during  the  late  season's  investi- 
gation. All  these  streams  take  their  rise  among  the  barren  wastes 
of  the  Long  Bange  mountains,  but  the  lower  reaches  of  each,  for 
distances  varying  from  12  to  20  miles,  flow  through  richly-wooded 
and  fertile  valleys  intersecting  the  plateau  just  described.  These 
valleys  and  much  of  the  higher  lands  now  primeval  wilderness 
appear  to  be  in  nearly  every  respect  well  adapted  for  agricultural 
settlement.  By  deducting  the  tract  occupied  by  the  Cape  Anguille 
range  of  hills,  amounting  to  256  square  miles,  which  is  too  high 
and  too  steep  for  ordinary  tillage,  although  well  suited  as  runs  for 
sheep  or  cattle,  the  remainder  of  the  block,  viz.  560  square  miles, 
is  certainly  to  a  large  extent  reclaimable,  and  there  can  be  but  little 
doubt  that  the  construction  of  roads,  which  must  necessarily  be  the 
consequence  of  occupation,  together  Mrith  the  clearing  of  the  forest, 
will  lead  to  mineral  discovery  of  vast  importance  to  the  colony. 

With  the  exception  of  the  Codroy  Bivers,  which  flow  in  a  valley 
between  and  parallel  to  the  two  ranges  of  mountains,  the  Long 
Bange  on  the  south-east  and  the  Gape  Anguille  range  on  the  south- 
west sides,  the  courses  of  the  streams  run  nearly  at  right  angles  to 
the  strike  of  the  mountains,  bearing  generally  a  little  to  the  north- 
ward of  due  west  Near  the  parts  where  they  debouch  from  the 
mountain  gorges,  there  are  usually  long  stretches  of  still  water 
lying  at  an  elevation  of  between  400  and  500  feet  above  high-water 
mark ;  below  which  they  rush  rapidly  with  few  intermissions  of 
steady,*  although  without  any  falls  above  2  or  3  feet  in  height,  for 

*  A  common  local  tenn  for  still  water. 
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the  remainder  of  the  distance  to  the  sea.  In  their  meanderiugs, 
the  banks  of  these  rivers  display  alternately  bold  rocky  cliffs  and 
low  alluvial  flats;  the  former  occasionally,  as  in  Fishel's  Brook, 
rising  perpendicularly  from  the  river  to  the  height  of  100  or 
150  feet.  In  common  with  all  mountain  torrents,  these  streams 
rise  with  wonderful  rapidity  every  rainfall ;  but  the  supply  is  as 
readily  exhausted,  and  the  normal  state  is  shallow,  rendering  canoe 
navigation  always  precarious  and  often  impossible.  Water  power, 
for  the  purpose  of  driving  machinery,  could  be  obtained  at  almost 
any  point  desired ;  the  low-lying  flats  offering  every  facility  for 
building  or  mill  sites. 

Our  second  geographical  area  forms  a  nearly  rectangular  block, 
bounded  on  the  west  by  the  coast  of  the  mainland  of  Port-a-Port 
Bay ;  on  the  east  by  the  valley  of  Harry's  Brook  and  the  marshes 
which  flank  the  mountains  of  the  Grand  Pond ;  on  the  north  by 
the  southern  coast  of  the  Humber  Arm ;  and  on  the  south  by  the 
north  shore  of  St.  George's  Bay.  Besides  a  considerable  portion 
of  the  coast,  Harry's  Brook  and  a  part  of  the  Eivifere  Blanche  were 
surveyed. 

A  very  large  portion  of  this  area  is  mountainous,  and  among 
the  mountains  are  some  of  the  highest  summits  I  have  yet  met 
with  in  the  Island.*  Viewed  on  a  bright  summer's  day,  from  the 
deck  of  a  vessel,  the  beauty  of  the  scene  presented  by  the  land 
features  upon  all  sides  is  very  impressing ;  yet  at  the  same  time  a 
conviction  will  almost  inevitably  arise  that,  after  all,  such  beauty, 
in  a  material  sense,  is  a  delusion,  and  that  the  whole  region  is 
nothing  more  than  a  vast  inhospitable  desolation.  Such,  however, 
upon  nearer  inspection,  proves  to  be  very  far  indeed  from  being  the 
case.  Tracts  of  considerable  extent  upon  the  coast,  and  nearly  all 
the  valleys  of  the  principal  streams,  bear  a  soil  of  the  most  fertile 
description,  which  is  even  already  shown  by  the  few  and  rudely 
cultivated  spots  here  and  there,  where  the  produce  in  grass,  green 
crops,  and  even  cereals,  are  all  first  class,  both  in  quantity  and 
quality.  And  this  in  a  country  where  there  is  no  evidence  of  the 
existence  of  a  plough,  a  harrow,  or  a  wheeled  vehicle  of  any  kind 
whatever ! 

♦  I  allude  to  the  "  Blow-me-down  "  hills,  which  were  found  by  triangulation  in 
18CC  to  be  2085  feet  high,  where  they  rise  ehaiply  over  the  Humber  Arm.  There 
are  probably  higher  peaks  inland. 
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Indian  Head  is  a  bold  rocky  promontory  on  the  north  side  of 
St.  Greorge*8  Bay,  being  the  prolongation  of  an  isolated  or  detached 
range  of  Laurentian  mountains  which  protrudes  through  the  Jeyel 
Carboniferous  country  by  which  it  is  surroimded.  The  coast  on 
either  side  of  this  promontory  is  low  and  shelving,  with  broad 
beaches  of  sand  and  grayel,  which  extend  to  the  eastward  as  far 
as  the  main  gut  of  St.  George's  Biver ;  and  to  the  westward  to  the 
Biviere  Blanche.  Southward  of  the  gut  the  coast  line  is  also  low, 
with  boggy  banks  to  the  outlet  of  the  Little  Barachoia  West- 
ward from  the  Biviere  Blanche  the  shores  are  bounded  by  abrupt 
banks  of  stratified  drift,  with  occasional  small  protruding  out- 
crops of  the  rocks  up  to  and  around  the  point  on  the  eastern  side 
of  the  Gravels.  The  east  coast  of  Port-a-Port  Bay,  north  from 
the  Gravels,  presents  abrupt  rocky  sections  of  moderate  height, 
succeeded  by  long  stretches  of  low  beach  and  boggy  banks,  with 
wide  lagoons  at  the  entrances  of  the  small  streams,  until  getting 
near  to  Bluff  Head,  where  the  cliffs  rise  grandly  to  the  height  of 
1000  feet,  almost  vertically  from  the  water's  edge. 

At  no  great  distance  back  from  the  coast  north  of  the  Gravels, 
a  range  of  Silurian  mountains  rises  to  an  average  height  of  from 
900  to  1000  feet,  which,  striking  obliquely  into  the  interior  on  a 
bearing  about  N.N.E.,  forms  the  watershed  which  divides  the 
west-falling  rivers  from  those  of  St.  George's  Bay.  The  most 
important  of  the  former  of  these  are  Fox  Island  Brook,  Louis' 
Brook,  and  the  C!oal  *  Bivers,  but  there  are  innumerable  streams 
of  smaller  dimensions  to  be  seen  trickling  down  the  sides  of  the 
mountains,  which  um'ting  in  the  deep  gorges  pour  their  ac- 
cumulated waters  in  an  impetuous  torrent  into  the  lagoons,  or 
come  tumbling  over  the  steep  cliffs  into  the  sea.  Our  time  would 
not  permit  making  surveys  of  any  of  these  rivers^  but  from  the 
evidences  visible  at  their  outlets,  and  such  information  as  could 
be  derived  from  the  inhabitants,  there  can  be  little  or  no  doubt 
that  large  tracts  of  extremely  fine  land  extend  up  their  valleys 
for  many  miles.  The  richness  of  the  soil  at  this  part  of  the  coast 
is  probably  due  to  the  calcareous  material  derived  from  the 
adjacent  mountains,  together  with  the  disintegration  of  the  trap- 
pean  rocks  of  which  the  subsoil  is  composed.  We  were  surprised 
to  perceive  that  the  little  Fox  Island  lying  out  in  the  bay,  which, 

*  Afterwards  called  Serpentine  Biver. 
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as  seen  at  a  distance,  was  conceived  to  be  a  mere  barren  rock,  was 
covered  over  three-fourths  of  its  area  with  a  soil  of  the  richest 
description,  and  that  the  gardens  of  the  two  families  of  poor 
fishermen  who  inhabited  it  were  producing  crops  of  potatoes, 
peas,  and  hay,  which  for  luxuriance  and  vigorous  growth, 
although  the  mode  of  culture  was  of  the  very  rudest,  could  hardly 
be  surpassed. 

Eiviere  Blanche  is  a  stream  which  falls  into  St.  Greorge's  Bay 
about  3  miles  north-west  from  the  Indian  Head  promontory. 
The  name  given  to  the  stream  is  by  the  request  of  the  Rev. 
Thomas  Sears,  Y.A.  (who  takes  a  great  interest  in  the  country, 
and  this  part  of  it  in  particular),  in  compliment  to  the  members 
of  a  family  called  LaBlanche  or  White,  who  have  been  occupants 
of  the  lower  part  of  the  valley  for  many  years,  the  original 
patriarchal  squatter  of  whom  is  still  alive,  with  children,  grand- 
children, and  great- grand-children,  amounting  in  all  to  178  souls, 
all  of  whom  have  been  raised  upon  the  soil  The  river  was 
measured  about  6  miles  along  its  course.  A  block  of  rich  flat 
land,  supported  upon  members  of  the  Carboniferous  series,  is  shut 
in,  as  it  were,  by  the  Silurian  mountains  on  the  north  and  west, 
and  by  the  Indian  Head  range  on  the  east,  which  is  chiefly 
drained  by  the  Eiviere  Blanche  aforesaid,  and  Bomain's  or 
Eippen's  Brook.  The  area  of  the  block  is  between  30  and 
40  square  miles,  or  about  22,400  acres.  The  whole  of  this  area 
(excepting  the  small  clearings  at  the  mouths  of  the  streams)  is 
densely  covered  with  forest  of  large  and  vigorous  growth,  with 
abundance  of  yellow  birch,  spruce,  fir,  and  other  trees,  but  scarcely 
any  pine.  The  surface  of  the  land  slopes  gently  upwards  towards 
the  mountains,  the  higher  parts  apparently  seldom  much  exceed- 
ing 500  feet  above  the  sea.  The  river  is  rapid  throughout,  with 
short  intervals  of  still  water ;  the  rise  upon  the  stream  to  the  end 
of  our  measurement  being  372  feet. 

The  sources  of  Harry's  Brook  take  their  rise  about  10  miles 
south-west  from  the  outlet  of  the  Humber  Biver,  where  it  joins 
the  southern  arm  of  the  Bay  of  Islands,  upon  the  southern  flank 
of  the  mountains  which  constitute  the  watershed.  Two  branches, 
of  which  the  larger  and  main  stream  is  the  eastern,  flow  nearly 
parallel  to  each  other,  each  having  lakes  or  ponds  at  the  head, 
into  a  fine  expanse  of  water  called  St.  George's  Pond ;  whence  the 
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general  course  of  the  stream  is  south-westerly,  although  with 
many  sinuosities,  to  its  outlet  near  the  main  gut  of  St.  George's 
River.  At  the  head  of  the  eastern  branch  there  is  a  lake  called 
by  the  Indians  Eh-quodeg-a-weh  Gtbspen,  which,  according  to  the 
register  of  the  aneroid,  reaches  the  altitude  of  824  feet  above  the 
level  of  the  sea,  and  has  an  area  of  surface  amounting  to  upwards 
of  9000  square  chains,  or  nearly  2  square  miles.  A  straight  line 
S.  69°  W.,  4  miles  from  the  outlet  of  this  lake,  reaches  the  north- 
eastern angle  of  St.  Greorge's  Pond.  The  other  upper  branch 
flows  from  a  suite  of  small  lakes,  the  largest  of  which  is  known  as 
Little  St.  George's  Pond,  the  straight  course  being  S.  63°  W., 
3^  miles  into  the  north-west  angle  of  St.  George's  Pond.  The 
head  waters  of  this  last  branch  are  divided  by  a  mountainous 
watershed  of  not  over  2  miles,  from  the  head  waters  of  the 
Coal  River.  The  extreme  length  of  St.  George's  Pond  is  about 
7  miles,  and  its  average  breadth  somewhat  exceeds  1  mile, 
expanding  at  parts  to  fully  1§  of  a  mile.  The  area  of  sur- 
face is  consequently  a  little  over  7  square  miles,  or  say  45,000 
square  chains.  About  3  miles  below  the  outlet  of  St  George's 
Pond  the  river  is  joined  on  the  right  side  by  a  stream  of  con- 
siderable volume,  flowiDg  from  the  westward,  which  probably 
takes  its  rise  among  the  Indian  Head  hills ;  and  at  about  3  miles 
farther  down  by  a  straight  course,  it  is  joined  on  the  left  side  by 
another  tributary  called  Spruce  Brook,  which  heads  to  the  east- 
ward within  a  mile  of  a  stream  also  called  Spruce  Brook,  described 
in  my  Report  for  1865,  which  falls  into  the  Grand  Pond.  There 
are  several  other  smaller  tributaries  of  less  importance. 

Tlie  valley  of  Harry's  Brook,  above  the  western  fork,  is  rugged 
and  barren  for  the  greater  part,  and  much  of  it  hilly  or  moun- 
tainous ;  the  mountains  north  of  St.  George's  Pond  reaching  an 
elevation  of  1556  feet  above  the  level  of  the  sea.  Below  the 
junction  of  Spruce  Brook  patches  of  good  land  begin  to  appear, 
chiefly  on  the  right  bank ;  and  back  from  the  lower  reaches  on 
the  same  side,  there  is  a  broad  tract  of  very  good  countr}'.  The 
islands  and  low  banks  near  the  outlet  are  of  the  best  of  soil  for 
grass  meadows.  To  the  south-east  of  Spruce  Brook  nearly  the 
whole  country  is  spread  over  by  vast  marshes  which  extend  up  to 
the  flanks  of  the  hills  on  the  south-west  side  of  the  Grand  Pond. 

The  third  geographical  area,  or  Port-a-Port  peninsula,  is  still 
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only  very  partially  surveyed,  and  requires  much  more  extended 
investigation.  The  topography  of  this  part.,  represented  on  the 
map,  is  a  reduction  from  a  French  chart,  which,  however,  seems 
only  to  be  a  modification  of  the  old  surveys  of  Captain  Cook,  and 
bears  the  date  of  1784.  Much  of  the  peninsula  is  high  and  hilly, 
with  rocky  precipitous  cli£fs  facing  the  sea  on  nearly  all  sides,  but 
especially  on  the  south  and  west  coasts.  There  are,  however, 
numerous  patches  of  very  fine  land,  and  particularly  around  the 
shores  of  the  Western  Bay,  where  it  extends  nearly  uninter- 
ruptedly up  to  the  foot  of  a  conspicuous  and  isolated  hill  called 
Bound  Head,  which  rises  abruptly  over  the  north-western  shore. 
As  the  mineral  indications  observed  seem  to  favour  the  probability 
of  the  peninsula  becoming  a  mining  district  in  course  of  time, 
these  patches  of  available  agricultural  land  can  scarcely  fail  to 
become  of  great  value. 

The  vast  importance  of  these  regions  as  an  agricultural  country, 
setting  its  probable  mineral  value  aside  altogether,  may  in  some 
degree  be  understood  by  supposing  the  whole  available  area  to  be 
blocked  off  in  lots  of  100  acres  each,  and  each  lot  to  be  occupied 
by  one  person ;  there  would  then  be  3584  settlers  on  the  south- 
east side  of  St.  George's  Bay;  224  on  the  Biviere  Blanche  and 
Bomain's  Brook  block ;  and  320  (at  least)  upon  all  the  remainder. 
If  we  further  suppose  that  each  settler  has  a  family  of  five 
members,  there  would  then  be  a  population  of  20,640  souls.  To 
establish  such  a  settlement  is  surely  a  matter  well  worthy  of 
public  consideration;  but  to  do  so  in  a  manner  that  will  be 
mutually  of  advantage  to  the  occupiers  and  to  the  country  at 
large,  great  care  must  be  taken  that  the  land  is  subdivided 
systematically,  and  on  the  same  general  plan,  whether  tlie 
purpose  of  the  holder  of  property  be  mining  or  agriculture.  In 
this  connection  I  need  only  once  more  refer  to  my  answer  to 
query  4,  put  by  Mr.  Pinsent,  President  of  the  Select  Committee 
of  Inquiry,  to  be  found  on  pages  38,  89  and  40  of  the  Beport, 
dated  1869 ;  where  a  system  or  principle  is  propounded  which  I 
see  no  occasion  materially  to  alter  or  modify. 

One  of  the  greatest  difficulties  to  be  contended  against  in 
settling  and  advancing  the  St.  George's  Bay  country  is  the  lack 
of  harbours,  or  places  of  security  of  any  kind  for  vessels  to  take 
shelter,  or  to  land  and  embark  cargo.    The  only  harbour  in  all 
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the  region,  properly  so  called,  is  at  Sandy  or  Harbonr  Point,  at 
the  entrance  to  Flat  Bay,  where  yessels  of  all  sizes  can  find  a  safe 
and  commodious  anchorage.  The  bays  of  Port-a-Port  are  no 
doubt  also  safe  from  heayy  seas  and  strong  winds  to  a  certain 
extent,  being  more  or  less  landlocked  on  all  sides,  but  the 
approach  to  the  bays  from  without  is  difficult  and  somewhat 
dangerous ;  the  long  low  points,  namely.  Long  Point  and  Shoal 
Point,  being  scarcely  perceptible  in  thick  weather,  or  in  an 
ordinarily  dark  night.  Small  yessels  find  harbour  during  the 
summer  months  in  the  little  cove  on  Codroy  Island,  and  larger 
ships  often  anchor  in  the  roadstead  outside,  but  neither  can  be 
admitted  as  good  at  any  time,  and  in  the  stormy  months  of 
autumn,  winter  or  spring,  are  simply  impracticable.  Small 
yessels  and  boats  can,  at  the  same  season,  find  access  into  many 
of  the  Baraehois  or  Lagoons,  at  the  mouths  of  the  larger  brooks 
by  entering  at  high  tide;  but  either  exit  or  entrance  during 
strong  winds  is  frequently  impossible,  and  a  delay  of  a  week  is  by 
no  means  a  rare  occurrence. 

Were  the  country  settled  and  mining  operations  going  on,  it 
appears  to  me  that  a  canal  might  be  cut  through  the  grayels  of 
Port-a-Port  with  immense  advantage.  The  two  bays  are  there 
only  divided  by  a  beach  not  much  over  a  quarter  of  a  mile  across 
altogether,  the  greater  part  of  which  is  occupied  by  a  saltrwater 
pond,  which  rises  and  falls  with  the  tide.  A  breakwater  built 
out  from  the  western  point  on  the  St.  George's  Bay  side,  would 
secure  that  part  from  the  violence  of  south-west  or  southerly 
gales ;  while  very  little  artificial  protection  would  be  requisite  on 
the  Port-a-Port  side,  to  render  it  safe  as  an  anchorage,  and  from 
the  wash  of  the  sea.  By  such  a  construction  ingress  and  egress 
would  be  easily  effected  at  all  times,  thereby  often  avoiding  the 
long  and  tedious  voyage  round  Cape  St.  George. 

But  a  matter  of,  if  possible,  even  more  importance  to  the 
welfare  of  a  young  agricultural  settlement  than  harbours,  is  land 
communication  by  means  of  main  lines  of  road;  and  I  would 
strongly  urge  the  propriety  of  reserving  certain  portions  for  that 
especial  purpose.  On  the  map,  it  will  be  seen,  a  "  proposed  line 
of  road  "  is  indicated,  which  if  opened  out  might  become  a  part 
of  a  main  leading  artery  throughout  the  province ;  and  probably 
may  be  found  hereafter  to  be  the  line  of  all  others  best  adapted 
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for  the  construction  of  a  railroad.  Leaving  the  shores  of  St. 
George's  Bay  at  the  Seal  rocks,  nearly  opposite  to  Sandy  Point, 
the  road  would  follow  nearly  a  straight  line  to  strike  the  still 
water  of  Fiat  Bay  Brook,  below  the  Cairn  Mountain ;  whence  it 
would  strike  in  a  westerly  direction,  running  nearly  parallel  with 
the  mountain  range  and  crossing  the  several  streams  near  their 
still  expansions,  up  to  Bobinson's  Brook,  where  the  valley  being 
open  and  wide,  it  would  bear  off  to  the  south-eastward,  cross  the 
mountain  range,  and  finally  slope  downwards  into  the  valley  of 
the  Exploits.  From  Bobinson's  Brook  the  road  might  be  ex- 
tended south-westerly  to  strike  the  valley  of  the  Great  Codroy 
Biver  near  its  upper  forks,  and  thence  down  the  same  valley  to 
the  sea. 

There  are  many  reasons  for  preferring  this  line  as  a  leading 
artery  to  any  other.  In  the  first  place,  the  slope  is  very  gradud 
all  the  way,  and  some  parts  are  on  a  dead  level,  until  turning  up 
the  valley  of  Bobinson's  Brook,  where  the  rise  is  less  abrupt,  and 
the  valley  more  open,  than  at  any  other  approach  to  the  Long 
Bange  mountains,  and  these  mud  be  encountered  somewhere  if  a 
main  road  is  to  exist  at  alL  Li  the  second  place,  an  important 
item  of  expense  in  such  structures,  as  bridges,  viaducts,  and  other 
buildings  will  be  greatly  lessened,  and  moreover  be  more  per- 
manent than  elsewhere ;  as  the  force  of  the  great  masses  of  ice 
which  are  borne  down  by  the  turbulent  torrents  would  render  all 
structures  insecure  that  might  be  thrown  across  them  farther 
down,  unless  by  suspension,  which  would  involve  generally,  par- 
ticularly at  the  outlets  of  the  streams,  too  wide  a  span  to  be 
recommendable,  if  practicable.  Li  the  third  place,  the  line  in- 
dicated would  pass  through  a  rich  and  fertile  country  in  all 
directions,  with  the  exception  of  the  crossing  over  the  belt  of 
mountains,  and  would  form  a  base  of  communication  from  which 
tributary  roads  might  be  extended  to  every  available  portion  of 
the  Island. 

As  regards  local  roads,  particularly  within  the  region  of  the 
first  area,  I  need  only  repeat  the  words  used  dn  a  former  occasion, 
and  often  quoted  since,  to  be  found  on  the  39th  page  of  the  Beport 
of  the  Select  Committee.  Let  parallel  divisional  lines  be  drawn  at 
right  angles  to  the  general  trend  of  the  coast  at  1,  2,  3,  or  4  miles 
apart,  and  produced  until  they  tap  the  main  line  near  the  foot  of 
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the  mountains ;  let  these  lines  again  be  intersected  by  other  lines 
at  right  angles  at  certain  intervals,  thereby  sabdividing  the  land  into 
rectangular  blocks,  which  can  be  further  subdirided  in  the  same 
manner,  according  to  the  purposes  or  requirements  of  the  proposed 
occupiers. 

That  some  systematic  plan  such  as  the  aboye,  and  as  I  have 
frequently  had  occasion  to  recommend  before,  must  eventually  be 
acted  on,  I  feel  very  confident;  otherwise  all  attempts  at  settle** 
ment  will  be  frustrated,  the  holders  of  licences  and  grants  will  be 
involved  in  ceaseless  litigation,  and  progress  and  civilisation  will 
be  retarded  for  years  to  come. 

The  Carboniferous  Series  op  Newfoundland. 

By  a  glance  at  the  geological  map  of  Canada  it  will  imme- 
diately be  observed  that  a  vast  area  of  the  provinces  of  New 
Brunswick  and  Nova  Scotia  is  spread  over  by  members  of  this 
series;  and  further  that  the  geographical  position,  where  similar 
measures  have  been  recognised  in  Newfoundland,  is  suggestive 
of  the  latter  being  the  prolongation  of  a  great  elliptical-shaped 
trough  extending  from  the  former,  the  centre  of  which  is  con- 
cealed beneath  the  waters  of  the  Gulf  of  St.  Lawrence.  It  may 
also  be  perceived  that  while  in  New  Brunswick  the  formation 
extends  in  a  uniform  unbroken  sheet  over  the  surface,  it  becomes 
broken  and  patched  in  Nova  Scotia  and  Cape  Breton.  The 
symmetry  of  the  ellipse,  moreover,  will  be  seen  to  be  broken 
near  its  centre  at  the  Magdalen  Islands,  where  a  part  of  the 
lower  members  of  the  system  come  to  the  surface,  indicating 
the  axis  of  an  anticlinal  fold,  bearing  in  the  direction  of  St. 
George's  Bay,  Proceeding  from  the  westward,  this  fold  would  thus 
appear  to  be  the  first  of  a  series  of  disturbances,  which  increase 
in  frequency  farther  east,  and  which  are  intensely  developed 
in  Newfoundland.  The  contemporaneity  of  the  Carboniferous 
rocks  of  the  latter  with  those  of  the  mainland  is  manifested  by 
the  same  want  of  conformity  with  the  older  and  supporting  forma- 
tions, and  the  almost  exact  resemblance  which  obtains  in  mineral, 
lithological,  and  fossil  characters  throughout  the  stratigraphical 
sequence,  from  the  base  upwards;  but  the  accumulation  in  the 
Island  would  appear  to  be  in  considerably  less  volume  than  on  the 
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mainland ;  and  so  far  as  our  researches  will  permit  the  expression 
of  opinion,  it  seems  that  it  is  in  the  upper  members  that  the 
Newfoundland  series  is  principally  wanting.  The  south-eastern 
boundary  of  the  formation  may  be  traced  from  a  little  way  north 
of  Cape  Bay  along  the  north-west  flank  of  the  Long  Bange  of 
Laurentian  mountains,  up  to  the  extreme  head  of  St.  George's 
Bay,  where,  although  concealed  from  view,  it  was  supposed  to 
cross  over,  and  making  a  further  stretch  beneath  the  marshes  to 
the  northward,  finally  sweeps  round  in  a  westerly  course  and 
crosses  Harry's  Brook  below  Spruce  Brook,  where  it  rests  upon 
strata  of  Lower  Silurian  age.  Its  course  westward  is  then  in- 
terrupted by  the  protrusion  of  the  labradorites  of  the  Indian 
Head  range;  but  westward  from  that  range  the  whole  of  the 
flat  country  is  supported  by  Carboniferous  rocks,  which  rest  upon 
the  upturned  edges  of  Lower  Silurian  strata,  displayed  in  the 
mountains  which  bound  the  plain,  and  on  the  coast  of  Port-a- 
Port  Bay.  Irregular  patches  of  the  formation  are  then  found 
farther  west  in  Port-a-Port  Bay,  and  a  strip  is  displayed  along 
the  outer  coast  of  the  Long  Point  peninsula  of  the  same,  while  to 
the  northward  it  is  recognised  in  the  yalley  of  the  Coal  River. 

For  convenience  in  describing  the  distribution  of  the  series,  I 
have  divided  it  into  five  members,  distinguished  by  letters,  from  a 
to  «,  inclusive,  the  general  vertical  section  of  which  is  given  below, 
in  descending  order.  Corresponding  letters  will  be  found  on  the 
map. 

Feet. 

e.  Green  and  red  Bandstones,  with  brown  and  black  carbona- 
ceous shale,  and  brown  and  drab-coloured  clays.  Fossil  trees 
and  flora  abundant.  Coal  seams  with  underclays  holding 
Stigmaria      1000 

d.  Brown  and  reddish  sandstones  and  conglomerates;  brown, 
blackish,  and  greenish  micaceous*  and  arenaceous  shale. 
False  bedding  in  sandstones  and  ripple-marked  surfaces 
frequent.  Fossil  plants,  among  which  SigUlaria  and 
Catamites  are  frequently  mot  with.  Thin  seams  and 
nests  of  coal 20C0 

c.  Variegated  red,  green,  and  drab-coloured  marls;  red,  green, 
and  brown  sandstones,  which  are  frequently  calcareous; 
beds  of  bluish  and  grey  limestones,  some  beds  apparently 
magnesian,  and  many  contain  a  profusion  of  orgauio 
remains,  marine  sheUs,  &c.,  carbonised  plants  in  the 
arenaceous  strata.    Salt  spring?  frequent    ..      ..      ..      ..     2000 
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Feet. 

K  Great  masses  of  gypstim,  with  green  and  brown  argillaceons 
shale;  red  marly  shale;  bands  of  black  or  dark  grey 
limestone,  and  occasionally  jet-black  shale        150 

a.  Very  coarse  conglomerate  composed  of  great  boalders  and 
pebbles  of  Lauren tian  and  Silurian  rocks,  cemented  in  a 
matrix  of  greenish-coloured  sand ;  great  lenticular  inter- 
calations of  sandstone  with  coarse  arenaceous  shale ;  large 
fragments  of  magnetic  iron  ore ;  passes  at  the  top  into  a 
brownish-grey  flaggy  sandstone  with  brown  and  greenish 
shales  which  underlie  the  gypsum      ,      „      ,,     1300 

Total 6460 

The  lowest  division  (a)  forms  the  axis  of  a  broad  anticlinal, 
which,  commencing  at  Cape  Anguille,  runs  nearly  parallel  with 
the  Long  Bange  mountains,  and  with  the  trend  of  the  sea-coast^ 
up  to  and  across  the  main  gut  bearing  northwards  on  the  east 
side  of  the  valley  of  Harry's  Brook.  This  conglomerate  is  of 
very  irregular  thickness  in  the  different  parts  of  its  distribution, 
and  appears  occasionally  to  be  absent  altogether.  At  Cape 
Anguille  it  was  seen  only  on  the  south  side,  associated  with  beds 
of  dark  grey  sandstone,  in  which  some  few  tangled  bunches  of 
vegetable  remains  were  observed,  with  black  shale  and  some 
bands  of  black  limestone,  the  latter  occasionally  striped  with 
thin  seams  of  snowy  gypsum.  The  Gape  Anguille  mountains 
have  as  yet  been  only  partially  examined,  and  further  investiga* 
tion  is  necessary  before  the  structure  can  be  given  with  precision ; 
but  the  inference  to  be  drawn  from  the  fSacts  ascertained  is,  either 
that  the  broad  belt  they  occupy  consists  of  a  series  of  sharp  con* 
tortious  of  this  division,  or  that  the  higher  parts  are  protrusions 
of  the  unconformable  lower  formations,  which  probably  in  this 
case  are  of  Lower  Silurian  age.  At  the  Middle  Barachois  Brook 
the  division  sinks  below  the  succeeding  band  (6),  which  is  there 
spread  widely  over  the  surface;  but  it  rises  again  at  Robinson's 
Brook,  about  3  miles  up  its  course,  and  continues  to  occupy  its 
banks  for  nearly  2  miles  farther,  folding  gently  over ;  showing  a 
dip  on  the  north  side  S.  65°  W.  <  15°,  while  on  the  south  side  it 
dips  S.  19°  E.  <  13°.  The  thickness  exposed  here  would  appear 
to  be  nearly  1300  feet.  But  the  best  exhibition  of  the  division  is 
at  Fishel's  Brook,  where  it  rises  from  beneath  the  great  masses  of 
gypsum  about  2  miles  up  the  stream,  in  vertical  cliffs  from  100  to 
150  feet  high,  which  form  the  banks  for  upwards  of  a  mile  and  a 
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half.  At  the  junction  with  the  gypseous  mass  on  the  northern 
side,  the  dip  is  N.  21°  W.  <  21°,  upon  a  set  of  greenish-grey 
flaggy  sandstones,  some  layers  of  which  are  slightly  calcareous; 
and  those  are  immediately  underlaid  by  the  coarse  conglomerates, 
which  maintain  a  nearly  uniform  dip,  N.  42°  W.  <  13°,  for  about 
a  mile  upwards,  where  the  strata  become  horizontal.  This  would 
giye  a  thickness  of  about  1179  feet  The  conglomerates  hold  this 
horizontal  attitude  for  nearly  half  a  mile,  and  then  bend  over  gently, 
and  present  a  moderate  but  irregular  dip  S.  6°  E.  At  a  sharp  bend 
of  the  river  here  the  strata  were  observed  to  be  affected  by  a  set  of 
small  parallel  dislocations  running  S.  41^  W.,  with  the  upthrows 
upon  the  south  side,  and  underlying  south-easterly,  the  value  of 
which  varies  from  15  to  20  feet  At  each  of  these  faults  there 
are  small  trickling  springs  of  saline  water ;  and  at  the  end  of  the 
section,  about  half  a  mile  farther  up  the  stream,  there  is  a  strong 
saline  spring,  which  bubbles  up  through  the  soil,  a  little  way  back 
from  the  right  bank  of  the  river. 

The  sources  from  whence  the  materials  of  this  conglomerate 
have  been  derived  are  very  obvious;  and  it  is  interesting  to 
observe  the  exact  resemblance  which  exists  between  the  solidly 
cemented  masses  of  the  rock  and  the  superficial  boulders  and 
pebbles  recently  brought  down  by  ice  and  the  stream  from  the 
same  mountains,  which  gave  origin  to  the  base  of  the  Carboniferous 
formation  in  the  same  locality.  The  greater  proportion  of  these 
boulders  and  pebbles  are  derived  from  Laurentian  rocks,  the 
former  often  2  or  even  3  feet  in  diameter ;  but  there  are  many 
of  Lower  Silurian  age  also  of  very  large  size,  consisting  of  bluish- 
grey  limestones,  which  frequently  exhibit  characteristic  fossils, 
chiefly  fucoids,  and  occasionally  univalve  and  bivalve  shells  and 
corals.  The  larger  boulders  are  invariably  rounded,  and  among 
them  there  are  frequently  to  be  found  great  masses  of  magnetic 
iron.  Among  the  smaller  and  medium  sized  rocks  are  fragments 
of  white  crystalline  limestone,  slate,  trap  rocks,  and  red  jaspers. 

The  same  division  (a),  with  its  characteristic  conglomerate,  is 
again  largely  displayed  farther  north,  on  the  banks  of  the  Flat 
Bay  Brook,  where  it  appears  to  spread  out  over  an  area  of  about 
4  miles  in  width,  making  a  series  of  undulations,  up  to  within  a 
short  distance  of  the  mountain  range,  where  it  is  turned  up  with  a 
reverse  dip,  against  the  great  fault  of  which  mention  was  made  in 
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my  Report  for  1866.  Northwards  from  Flat  Bay  Brook  the  strata 
are  concealed,  the  surface  of  a  wide  extent  of  country  being  flat, 
covered  with  forest  or  marsh ;  but  the  conglomerates  were  recog- 
nised on  the  banks  and  bed  of  Harry's  Brook,  3  miles  below 
Spruce  Brook,  in  a  nearly  horizontal  attitude,  striking  towards 
the  Indian  Head  mountains. 

The  conglomerate  of  the  division  is  not  very  distinctly  dis- 
played in  any  part  of  the  western  or  third  area,  except  at  Bed 
Island  off  the  coast,  north  &om  Cape  St.  George,  which  is  entirely 
composed  of  it,  and  where  it  lies  in  nearly  horizontal  strata,  with 
a  gentle  dip,  of  not  over  100  feet  in  a  mile,  to  the  northward ;  the 
cliffs  on  the  southern  side  being  about  200  feet  high,  and  those  at 
the  northern  extreme  about  100  feet,  the  beds  traceable  from  end 
to  end.  In  1866  a  conglomerate  was  observed  upon  the  mainland, 
nearly  opposite  to  the  island,  to  come  against  the  Silurian  lime- 
stones by  a  fiEtult,  which  was  supposed  at  the  time  to  be  of  Car- 
boniferous age,  and  the  impression  was  further  confirmed  by  the 
presence  of  some  Carboniferous  limestone  fossils  near  the  spot, 
which  seemed  to  have  fallen  from  the  cliffs  above ;  but  the  un- 
fortunate accident,  by  which  I  was  temporarily  rendered  helpless, 
prevented  the  thorough  examination  of  that  part  which  is  still 
required.  From  information  received  during  the  season,  there 
appears  to  be  a  strip  of  Carboniferous  rocks  running  along  the 
coast  of  the  Long  Point  peninsula,  which  butts  up  against  Lower 
Silurian  strata,  indicating  a  fault  which  would  run  in  nearly  a 
straight  line  &om  the  cliffs  where  the  fossils  were  observed  on 
a  bearing  about  north-east  towards  Long  Point. 

The  succeeding  division  (h)  represents  the  position  of  the  great 
masses  of  gypsum  which  are  developed  more  or  less,  and  in  many 
instances  in  enormous  volume  at  one  part  or  another  throughout 
the  country,  wherever  the  Lower  Carboniferous  rocks  are  exposed* 
In  my  Beport  for  1866,  the  division  is  thus  described : — 

"  The  coast  southerly  from  Codroy  Island  displays  cliffs  of  red 
and  green  marls,  with  thinnish  beds  of  black  or  dark  brown,  some- 
times nodular  limestone,  associated  with  which  are  vast  masses  of 
gypsum.  The  strata  very  much  corrugated,  contorted,  and  broken, 
especially  at  the  immediate  contact  with  the  gypsum,  which  some- 
times contains  great  fragments  of  beds  of  limestone,  enclosed 
within  the  gypseous  paste." 
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These  gypseous  measures  are  then  represented  in  the  some 
Beport  to  be  repeated  by  a  succession  of  sharp  folds,  and  were 
seen  to  cross  at  Byan's  Brook  with  the  associated  limestones, 
striking  up  the  valley  of  the  Codroy  Biver  on  the  south-east 
side  of  the  Cape  Anguille  mountains.  On  the  northern  or  north- 
eastern side  of  the  great  anticlinal,  masses  of  gypsum  with 
limestone  and  red  and  green  shales  are  known  to  run  out  near 
Cape  Frior,  but  seem  usually  to  keep  inland,  flanking  the  moun- 
tains at  the  Highlands,  thence  striking  north-easterly  through  the 
flat  lands  of  Crabb's  Brook,  cross  the  Middle  Barachois,  where, 
spreading  over  a  considerable  area,  they  form  a  flattened  dome, 
concealing  the  subordinate  conglomerate.  In  its  northern  ex- 
tension the  division  was  seen  in  the  bed  of  Bobinson's  Brook 
following  the  course  of  division  a  on  the  northern  side  of  the 
anticlinal,  whence  it  strikes  generally,  but  with  a  northerly  bend 
for  Fishel's  Brook,  rising  there  in  magnificent  snow-white  cliffs 
upwards  of  100  feet  high,  and  forming  a  well-marked  ridge  on 
either  side  of  the  river.  On  the  southern  side  of  the  anticlinal 
the  gypsum  is  not  so  largely  or  so  clearly  developed,  but  its 
presence  is  nevertheless  frequently  indicated  by  broken  fragments 
scattered  on  the  surface  over  the  top  of  the  conglomerates,  and  by 
brine  springs,  which  seem  to  be  a  mineral  characteristic  of  this 
part  of  the  formation.  Farther  north,  near  Cairn  Mountain, 
enormous  masses  of  gypsum  come  abruptly  against  the  great 
fault,  or  are  overturned  with  the  subordinate  conglomerate  in 
contact,  showing  a  reserved  dip.  Still  farther  north,  fragments 
of  gypsum  were  observed  along  the  lower  reaches  of  Harry's 
Brook,  where,  from  the  apparently  horizontal  attitude  of  the 
subordinate  strata,  it  was  supposed  that  the  division  would  occupy 
a  tolerably  wide  area.  At  the  mouth  of  Eippen's  or  Bomain's 
Brook  another  great  mass  of  gypsum  forms  a  cliff,  which  was 
described  in  my  Beport  for  1865,  from  which  I  quote  the  follow- 
ing paragraph : — 

"  On  the  north  side  of  St.  George's  Bay,  between  the  narrow 
isthmus  of  Port-a-Port  and  Boraain*s  Brook,  thin  flaggy  beds 
of  sandstone,  some  of  a  red  and  others  of  a  greenish  colour, 
come  against  a  mass  of  limestone  strata  (Lower  Silurian)  by  a 
fault.  Between  the  exposure  of  these  rocks  and  Bomain's  Brook 
a  great  accumulation  of  drift  material,  consisting  of  clay,  gravel. 
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and  sand,  rises  in  bold  banks  over  the  shore,  concealing  the  older 
rocks;  but  the  sandstones  again  appear  inside  of  Bomain's  Brook, 
associated  with  a  great  mass  of  gypsum.  In  this  case  the  gypsum 
apparently  protrudes  through  the  sandstone  beds,  which  are  brushed 
up  against  its  sides,  and  it  forms  a  cliff  of  itself  for  some  8  or 
9  chains,  with  a  height  in  some  parts  of  about  60  feet  on  the  left 
bank  of  the  stream." 

Smaller  masses  of  gypsum  were  obsenred  inside  of  Port-a- 
Port  Bay,  but  as  these  appear  to  occur  at  a  higher  horizon,  and  in 
the  succeeding  division  (<j),  will  be  referred  to  farther  on. 

Although  the  great  masses  of  gypsum  appear  to  be  mainly 
confined  to  the  horizon  here  attributed  to  them,  and  although  in 
some  instances,  as  at  Fishel's  Brook,  the  mineral  is  continuous  in 
large  volume,  running  parallel  generally  with  the  rest  of  the  for- 
mation for  considerable  distances,  the  conditions  under  which  it 
occurs  in  relation  to  the  associated  rocks,  differs  in  no  essential 
degree  from  descriptions  given  of  peculiarities  attributed  to  the 
same  substance  in  other  countries.  In  every  instance  wherever  a 
contact  of  the  mineral  mass  was  observed  with  the  shales  or  lime- 
stones, the  latter  were  found  to  be  bent,  broken  or  corrugated,  or 
bruslied  up  against  the  sides  of  the  former,  as  if  the  gypsum  had 
been  injected  or  pushed  through  the  associated  rocks,  in  some 
cases,  as  at  Codroy,  enveloping  and  bearing  along  great  broken 
fragments  of  the  more  solid  strata.  Whatever  the  true  explana- 
tion of  this  phenomenon  may  be,  one  given  in  the  *  G^logy  of 
Canada,'  p.  352,  1863,  seems  in  this  instance  to  me  to  be  the 
most  applicable : — 

'^Certain  appearances  of  disturbance  in  the  gypseous  rocks  of 
the  Alps  have  been  explained  by  supposing  that  the  sulphate  of 
lime  was  at  one  time  in  the  form  of  anhydrite,  which  by  absorbing 
water  was  converted  into  gypsum  with  a  large  increase  of  volume, 
uplifting  the  strata  around." 

The  succeeding  division  (c)  is  largely  developed  on  both  sides  of 
Cape  Anguille,  on  the  north  side  of  which  it  occupies  the  whole  or 
the  greater  part  of  the  coast  between  the  Cape  and  Fishel's  Brook, 
and  is  also  exhibited  in  deep  sections  on  the  banks  of  the  several 
streams.  The  most  perfect  and  uninterrupted  section  was  found 
on  the  banks  of  Fishel's  Brook,  which  consisted  of  the  following 
strata  in  descending  order. 
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1.  Soft  redditfh  and  dark  arenaceoiia  shale  holding  nodules  of    F^et.  in. 

sandstone,  the  colours  alternating ;  the  red  in  ribbon-like 
stripes     • 7    0 

2.  Variegated  red  and  green  arenaceous  rocks,  more  coherent 

than  the  above      14 

3.  Bright  red  marls,  yielding  ochrous  earth,  and  a  substance 

like  red  chalk 26    0 

4.  Coarse  browish-yellow  sandstone,  with  narrow  red  stripes, 

and  occasional  rounded  pebbles  or  concretions  of  sandstone    56    0 

5.  Thin-bedded  red  and  green  sandstone  with  red  and  green 

marly  beds,  mostly  marl  at  the  base 11    0 

6.  Variegated  pale  red  and   olive-green  limestone,  probably 

magnesian,  in  beds  of  fix)m  8  inches  to  2  feet  thick ;  of 

fine  texture,  and  probably  capable  of  taking  a  high  polish    10    0 

7.  Not  well  seen.    Chiefly  red  and  green  sandstones  and  marls ; 

conglomerate  near  the  base 200    0 

8.  Grey,  black-weathering,  magnesian  limestone;  nodular  or 

concretionary;  bituminous,  giving  a  fodtid  odour  when 
struck  with  the  hammer      22    0 

9.  Red  and  green  calcareous  sandstones     15    0 

10.  Beds  of  grey  magnesian  limestone,  varying    from  2    to 

10  inches  thick,  contains  many  fossil  shells,  one  supposed 

to  be  a  Bellerophon       20    0 

11.  Red  and  variegated  marls,  calcareous  sandstones,  and  thin 

beds  of  limestone  or  dolomite      d42    0 

12.  Blackish-grey  magnesian  limestone  in  beds  from  3  to  14 

inches  thick,  parted  by  divisions  of  blackish-blue  shale. 
Fossil  shells  abundant,  among  which  were  recognised  the 
following : — Producius  cara,  a  Naiaditesy  a  BhynchontUa^ 
Avieidopecten^  TtrebrcUula  tacculuSf  a  Naticopsis^  &c.      ..     28    0 

13.  Red  and  green  marls,  not  well  seen        25    0 

14.  Alternations  of  brown  sandstone,  with  brown  and  red  arena- 

ceous shale,  which  contain  spots  or  bunches  of  carbonised 
and  flattened  plants.  Some  of  the  shales  are  striped  with 
thin  black  carbonaceous  layers 370    0 

15.  Brown,  reddish-brown,  blackish,  and  green  marls  or  marly 

shales,  with  beds  of  brown  and  red  sandstone ;  some  of 
which  are  calcareous  or  dolomitic        740    0 

Total  thickness  on  Fishel's  Brook  above  the  gypsum    ..  1873    4 

On  the  sea-coast  at  Battling  Brook,  southward  of  Fisbel'Sy  the 
stratum  of  magnesian  limestoDe,  No.  8,  of  the  above  section,  crops 
out,  and  near  it  some  masses  of  gypsum  are  seen  along  the  shore, 
which  seem  to  be  nearly  associated,  the  superior  strata  of  sand- 
stones and  marls  coming  out  at  intervals  farther  north*  These 
strata  are  again  recognised  on  the  coast  north  qf  Bobinson's  Head, 
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near  tlie  summit  of  a  voluminous  section,  where  the  strike  carries 
them  towards  the  mouth  of  Red  Brook  on  the  north ;  but  to  the 
south  near  the  bend  of  the  bay,  they  are  cut  ofif  by  a  north-west  and 
south-east  fault,  with  an  upthrow  on  the  western  side,  and  they 
reappear  near  the  outside  part  of  liobinson's  Head.  A  band  of 
limestone  or  dolomite,  representing  No.  10  of  the  Fishel's  section, 
crops  out  on  the  north  side  of  Crabb's  Brook,  dipping  N.  77°  W. 
<  54°,  which  contains,  amongst  other  fossils,  a  BeUerophon  ?  a 
RhynchoneUay  and  Terehratula  sacculus  ;  and  on  a  hard  siiicious  and 
calcareous  rock  below  the  limestone  one  or  two  surfaces  were  crowded 
with  a  multitude  of  small  shells,  supposed  to  be  a  species  of  Naiadiies. 
On  the  west  side  of  Crabb's  Brook  a  series  of  red  and  variegated 
red  and  green  marls,  representing  No.  7  of  the  section,  come  in 
dipping  N.  64°  W.  <  60°,  which  are  overlaid  by  coarsish  brown  or 
brownish-red  sandstones  containing  irregularly  scattered  pebbles  of 
small  size,  and  chiefly  of  quartz,  in  the  upper  beds,  with  some  beds 
of  a  brick-red  colour,  and  coarse  red  and  green  arenaceous  shala 
The  thickness  of  the  accumulation  here  above  the  limestone 
appears  to  be  nearly  500  feet ;  the  upper  beds  probably  repre- 
senting some  higher  strata  than  No.  1  of  the  Fishel's  Brook 
section. 

On  the  south  of  Gape  Anguille  a  corresponding  section  is  exhi* 
bited  on  the  coast,  between  Codroy  Island  and  the  mouth  of  the 
Great  Codroy  Eiver,  a  general  description  of  which  will  be  found 
in  my  Report  for  1866,  at  page  87.  The  thickness  in  that  Report 
is  given  as  682  feet,  but  the  deficiency  (if  there  really  is  any) 
may  be  accounted  for  by  supposing  the  strata  wanting  to  bo 
concealed  below  the  superficial  material  which  covers  up  the 
whole  country  between  Stormy  Point  and  the  Great  Codroy 
River. 

Limited  sections  of  the  division  are  exposed  on  the  banks  of 
the  lower  reaches  of  the  Middle  Barachois  and  Robinson's  Brooks, 
the  prevailing  dip  being  northerly  in  both  cases,  but  the  strata  are 
afiected  by  folds  which  cause  repetition ;  in  the  former,  a  little 
over  a  mile  up  its  course,  and  within  3  miles  on  the  course  of  the 
latter,  below  the  outcrop  of  the  gypseous  band,  division  h.  On 
the  south  side  of  the  anticlinal,  on  the  Middle  Barachois,  the 
measures  display  a  prevailing  south-easterly  dip  in  disturbed  strata, 
the  angle  from  the  horizon  being  usually  high,  and  sometimes 
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vertical  near  the  base  of  the  section  ;  and  within  a  short  distance 
of  the  gypsum  a  remarkable  band  of  a  very  foetid  bituminous  lime- 
stone crops  out  from  among  red  and  variegated  marls  and  sand- 
stoneSy  which  is  crowded  with  fossils  of  a  peculiar  character.  The 
forms  in  which  these  occur  are  extremely  various,  and  it  is  doubt- 
ful whether  they  are  to  be  considered  of  vegetable  or  animal 
origin,  although  there  appears  to  be  every  reason  to  suppose  that 
the  bituminous  character  of  the  rock  is  due  to  their  presence.  The 
most  usual  form  is  imperfectly  cylindrical,  resembling  an  elon- 
gated cone,  not  unlike  a  BdemnUe^  truncated  at  the  smaller  end ; 
but  they  are  also  often  bent,  and  sometimes  rounded,  in  which  case 
they  resemble  the  exterior  form  of  a  convoluted  shell.  I  have  been 
unable,  however,  on  examination  of  a  great  many  individual  speci- 
mens, to  detect  any  approach  to  internal  structure  in  any  one  of 
them.  This  limestone  was  seen  on  the  Middle  Barachois  on  both 
sides  of  the  anticlinal ;  on  the  north  side,  cropping  out  about 
2  miles  up  its  course,  and  on  the  south  side  about  double  that 
distance,  where,  coming  against  tlie  Bobinson's^Head  fault,  it  is 
thrown  forward  about  a  quarter  of  a  mile  on  the]  east  side,  and 
reappears  about  that  distance  farther  up  the  stream. 

The  division  e  of  the  formation  is  againj'exhibited  in  [the 
lower  reaches  of  Flat  Bay  Brook,  and  on  the  shores  of  Flat  Bay, 
where  a  bituminous  limestone,  supposed  to  be  the  equivalent  of  the 
rock  described  above,  crops  out  from  amongst  red  and  variegated 
shales.  On  the  south-east  side  of  the  anticlinal  in  Flat  Bay  Brook 
region  the  rocks  above  the  gypsum  are  entirely  wanting,  being  cut 
off  by  the  Great  Fault.* 

On  the  north  side  of  St.  Gteorge's  Bay  the  members  of  division 
0  are  but  indifferently  displayed,  their  placelin^  the  coast^  section 
between  Komain's  Brook  and  Eivifere  Blanche  being  concealed  by 
superficial  deposits ;  but  portions  of  it  were  readily  recognised  by 
the  fossil  contents,  as  well  as  by  lithological  character,  in  Port-a- 
Port  Bay,  where  they  are  let  down  by  a  series  of  dislocations  into 
juxtaposition  with  Lower  Silurian  strata.  As  these  faults  appear 
in  some  cases  to  have  given  rise  to  lodes  holding  the  ores  of  lead  in 

•  Patches  of  the  CarboniferoiiB  series  may  possibly  stiU  remain  among  the  moan- 
tains  between  Plat  Bay  Brook  and  Grand  Pond,  the  latter  being  the  nearest  point 
where  the  formation  is  at  present  known  to  exist. 
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considerable  qnantity,  and  possibly  other  valoable  minerals,  they 
shall  be  more  particularly  alluded  to  hereafter. 

The  division  d  apparently  succeeds  the  foregoing  quite  con- 
formably, but  is  distinguished  from  it  lithologically  by  the  absence 
of  calcareous  strata,  and  the  great  predominance  of  arenaceous 
rocks,  which  constitute  the  greater  part  of  the  whole  accumulation. 
The  facts  throughout  seem  to  be  in  almost  complete  accordance 
with  the  section  given  by  Mr.  Bichard  Brown,  of  the  Gape  Breton 
coal-field,  whose  nomenclature  would  place  the  above  divisions  h 
and  c  as  representative  of  the  Carboniferous  limestone;  while 
division  d  would  be  on  the  horizon  of  the  Millstone  Grit,  above 
which  he  places  the  coal  measures  proper,  or  the  horizon  where 
seams  of  that  mineral  are  found  to  be  productive.  Whether  the 
analogy  of  conditions  continues  in  the  upper  strata  of  this  province, 
still  remains  to  be  proved ;  but  as  there  are  evidences  highly  in 
favour  of  the  probability,  it  is  obviously  of  the  utmost  importance 
that  the  st^cture  should  be  most  closely  investigated,  and  every 
effort  made  to  arrive  at  certain  conclusions  as  to  the  position  and 
distribution  of  workable  seams  of  coal.  The  seam  long  ago 
observed  by  Mr.  Jukes,  and  which  has  often  before  been  referred 
to  by  myself  and  others,  crops  out  on  the  right  bank  of  the  Middle 
Barachois  Brook,  on  a  bearing  from  the  entrance  S.  65°  E.,  8  miles 
55  chains;  about  3  miles  below  which  the  lower  rocks  of 
division  d  cross  the  river  with  a  south-easterly  dip,  upon  which 
they  gradually  accumulate,  advancing  upwards  in  the  order  given 
below  in  an  ascending  section : — 

Feet. 

1.  Conglomerate,  with  brown  and  grey  sandstone;   the  latter 

frequently  holding  scattered  rounded  pebbles  chiefly  of  white 
quartz ;  very  micaceous,  the  mica  in  rather  small  silvery  or 
pale  yellowish  scales ;  dark  bluish-grey  micaceous  sandstone 
more  compact  than  the  above ;  black  carbonaceous  shale  at 
the  top       320 

2.  Coarse  grey  micaceous  sandstone  in  cliffs,  with  black  carboua- 

ceous  shale,  bundles  of  carbonised  plants,  calamites,  and 
other  vegetable  remains.  Much  false  bedding  in  the  coarse 
sandstones ;  surfaces  of  some  beds  ripple-marked 30 

3.  Massive  beds  of  dark  grey  micaceous  sandstone  with  layers  of 

conglomerate,  pebbles  small  and  rounded,  rarely  larger  than 
a  hazel  nut.  Stems  and  branches  of  StgiUaria  and  LepidUh- 
dendron,  thin  seams  of  coal  one-eighth  to  one-quarter  of  an 

inch  thick 180 

Y  2 
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4.  Blue  or  purple-ooloured  clay  beds,  alternating  with  brown 
and  grey  micaceous  sandstones ;  fine-grained  greenish  sand- 
stones at  the  top,  interstratified  with  slaty  arenaceous  shale. 
Much  false  bedding 462 

6.  Finely  micaceous  and  arenaceous  bluish-grey  slat« 132 

6.  Beds  of  fine-grained  grey  or  greenish  sandstone  from  6  to 

18  inches  thick,  alternating  with  blue  or  purple  clays,  and 
coarse  flaggy  arenaceous  shale ;  stems  of  Sigillaria  are  very 
frequent  in  the  sandstone,  and  thin  beds  present  surfaces 
covered  with  carbonised  remains  of  plants 363 

7.  Green  and  reddish  purple-coloured,  very  micaceous  sandstone, 

with  thin  beds  of  arenaceous  shale ..     100 

1587 


• 


The  measures  of  the  above  accumulation  were  found  in  toler« 
ably  regular  succession  up  to  within  about  half  a  mile  of  the  out- 
crop of  the  Jukes'  seam,  where  they  become  disturbed,  and  are 
broken  by  a  fault  running  N,  61°  E.,  S.  61°  W.,  on  the  southern 
side  of  which  the  strata  are  thrown  into  a  vertical  attitude.  The 
strata  on  the  north  side  consist  of  rotten  soft  brown  and  black  car- 
bonaceous shale,  with  a  great  quantity  of  coaly  matter  and  obscure 
remains,  some  resembling  Stigmaria^  overlaid  by  coarse  reddish 
sandstone ;  then  more  clunch  and  crushed  carbonaceous  material 
up  to  the  dislocation.  Above,  or  eastward  of  the  fault,  a  set  of 
red,  flaggy,  micaceous  sandstones  strike  along  the  course  of  the 
river,  N.  34°  W.,  S.  34°  E. 

Over  the  red  sandstone  the  section  continues  upwards  as 
follows,  on  a  dip  N.  61°  E.  <  from  56°  to  65°. 

Feet    In. 

1.  Green,    striped  and  spotted  with  red  thin-bedded  sand- 

stones            90    0 

2.  Strong  irregular  beds  of  coarse  brown   sandstone  with 

spherical  concretions  of  sandstone ;  much  false  bedding ; 

and  beds  of  coarse  arenaceous  shale 40    0 

3.  A  layer  of  soft  brown  argillaceous  shale  or  clay  with  Stig- 

maria 0    6 

4.  Goal,  1  foot  3  inches ;  coal  in  thin  layers  alternating  with 

thin  layers  of  argillaceous  and  carbonaceous  shale,  2  feet 

3  inches.     (Jukes' seam) 3    6 


*  The  equivalents  of  this  section,  as  exhibited  between  the  Great  and  Little 
Codroy  Rivers,  was  given  in  detail  in  an  Appendix  to  my  Report  for  1868,  when  the 
thickness  was  estimated  at  nearly  8000  feet  It  is  not  improbable,  however,  that  it 
was  somewhat  overestimated,  in  consequence  of  repetitions  of  strata  by  a  succession 
of  parallel  dislocations  not  clearly  revealed. 
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Feet  In. 

5.  Black  and  brown  argillaceous  shale  filled  with  remains  of 

ferns,  &c ..       2    0 

6.  Alternations  of  reddish  arenaceous  shale  and  beds  of  red 

sandstone ,      30    0 

7.  Grey,    reddish-wea'thering,    finely    laminated    sandstone, 

dividing  into  layers  from  a  quarter  of  an  inch  to  6  inches 

thick ..      ..     30    0 

8.  Concealed,  supposed  to  be  red  and  grey  arenaceous  shale  ..     20    0 

9.  Red,  greenish,  and  grey  arenaceous  shale,  and  beds  of  grey 

sandstone      35    Q 

10.  Green  argillaceous  shale  with /S^i^marta 2    0 

11.  Coal..      ..             15 

12.  Dark  brown  or  grey  argillaceous  shale  with  ferns       ..      „  10 

Total      255    6 

The  beds  which  underlie  the  Jukes'  coal  seam  strike  across  the 
river,  bearing  about  south-east ;  but  they  gradually  bend  round 
and  recross  it,  striking  easterly,  with  a  dip  a  little  westward  of 
north,  at  a  pretty  sharp  angle.  Farther  up  the  stream  the  rocks 
of  the  same  division  present  a  variety  of  dips  from  north-west  to 
north-east,  usually  at  a  very  low  angle,  and  occasionally  for  long 
stretches  in  perfectly  horizontal  strata,  until  getting  a  little  over 
3  miles  above  the  position  of  the  coal  outcrops,  where  some  red 
conglomerates  and  sandstones,  with  green  shales,  containing  car-^ 
bonised  plants,  come  up,  which  were  supposed  to  represent  the 
horizon  of  No.  1,  division  d.  Above  this  exposure  the  river  be- 
comes still,  and  the  surrounding  country  flat  for  about  a  mile  and 
a  half,  where  no  rock  is  exposed ;  but  at  the  end  of  that  distance 
the  rocks  reappear  in  a  highly  disturbed  state,  indicating  the 
proximity  of  the  Great  Fault.  The  first  rock  observed  at  this  part 
of  the  river  section  is  a  very  dark  brown  or  grey  sandstone,  which 
strikes  across  the  river  in  a  vertical  attitude,  bearing  N.  19°  W., 
S.  19°  E.,  but  some  higher  beds  which  succeed  dip  N.  7PE.  <  70°. 
These  are  succeeded  by  some  red  and  green  sandstones,  very  much 
contorted,  which  form  a  sharp  synclinal  at  an  abrupt  bend  of  the  river, 
above  which  the  rocks  are  again  concealed.  The  brown  sandstones 
come  up  again  about  a  mile  and  a  quarter  above  their  first  out- 
crop, dipping  in  the  opposite  direction ;  and  a  mile  farther  up 
fragments  of  gypsum  were  found  on  the  banks  and  bed  of  the 
stream.  The  character  of  these  rocks,  together  with  the  presence 
of  gypsum,  was  supposed  to  indicate  their  horizon  as  belonging  to 
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division  e.  A  little  beyoDd  the  gypflnm,  cliffii  of  contorted  gneiss 
rise  boldly  from  the  banks,  the  river  above  catting  through  a  gorge 
of  the  Laurentian  monntains. 

The  npper  reaches  of  Robinson's  Brook  are  generally  nnfayonr- 
able  for  obtaining  a  section  of  the  formation  in  regular  sequence, 
the  bed  of  the  river  being  thickly  payed  over  by  a  great  accumu- 
lation of  boulders  and  rolled  stones,  while  the  banks  are  for  the 
most  pari  low,  and  composed  of  drift  After  crossing  over  the  basic 
conglomerate  on  the  anticlinal  axis,  no  rock  is  exposed  for  nearly 
a  mile  on  the  ascent  of  the  stream ;  that  is^  about  6  miles  in  a 
direct  line  from  the  entrance,  where  some  strata  of  fine  conglo- 
merate, with  coarse  red  and  green  micaceous  sandstones,  cross  the 
river,  supposed  to  be  about  the  horizon  of  No.  1,  division  cL  Some 
small  outcrops,  usually  of  red  or  green  sandstones,  often  vertical, 
are  then  seen  occasionally  in  the  bed  of  the  river  above ;  and  at 
9  miles  in  a  straight  line  from  the  mouth  a  seam  of  coal,  bearing 
on  its  strike  S.  16^  W.,  crosses  the  stream.  A  fortunate  accident 
alone  led  to  the  discovery  of  this  outcrop,  as  it  was  so  completely^ 
enveloped  in  an  accumulation  of  boulders,  that  it  would  certainly 
have  been  passed  over  unobserved,  but  for  the  removal  of  the  loose 
stones,  for  the  purpose  of  procuring  a  satisfactory  dip  upon  some 
adjacent  rocks  whose  bare  edges  alone  cropped  through.  About  a 
mile  and  a  half  below  the  place  where  the  coal  crops  out,  a  set  of 
coarse  red  sandstones,  some  beds  of  conglomerate,  or  sandstones 
with  scattered  pebbles,  overlaid  by  thin-bedded  or  flaggy  red  and 
grey  sandstones,  whose  surfaces  were  often  thickly  covered  with 
carbonised  remains,  dip  nearly  due  east,  <  30^  A  little  higher  up 
the  stream  the  rock  is  a  very  soft  red  argillaceous  and  arenaceous 
shale,  mottled  and  spotted  with  light  green.  These  latter  rocks 
seem  to  overlie  the  coal,  and  to  lie  in  the  centre  of  a  synclinal 
fold,  the  seam  coming  out  from  under  its  eastern  edge,  which  dips 
N.  75®  W.  <  59°.  The  place  of  the  seam  on  the  west  side  of  the 
trough  would  accordingly  be  a  little  westward  from  the  soft  red 
eust-dipping  rocks  mentioned  above.  Directly  above  the  coal 
seam  some  thin  beds  of  black  carbonaceous  shale  were  found  to 
contain  numerous  fragmentary  remains,  amongst  which  some  small 
and  obscure  forms  were  supposed  to  resemble  scales  of  Hyhnomvs, 
as  represented  in  Dawson's  *  Acadian  Geology.*  The  thickness  of 
the  coal  seam,  judging  from  the  dip  of  the  rocks  on  either  side. 
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dnd  the  surface  which  was  uncoyered — viz.  about  6  feet — appears 
to  be  about  4  feet.  The  mineral  seemed  to  be  homogeneous 
throughout,  without  any  shaly  divisions ;  it  is  yery  bituminous, 
bums  with  a  clear  flame  like  cannel  coal,  leaving  a  residue  of 
white  ash.  The  seam  rests  on  an  argillaceous  rock  with  Stiffmaria, 
but  the  roof  was  not  distinctly  seen*  Ascending  the  stream  above 
the  coal  crop  we  find  a  repetition  of  the  strata  seen  on  the  west  side 
of  the  synclinal,  among  the  higher  of  which  are  beds  of  carbonaceous 
shale  with  Stigmaria. 

The  outcrop  of  coal  upon  Bobinson's  Brook  bears  from  the 
uppermost  outcrop  seen  on  the  Middle  Barachois  N.  30°  E.,  dbtant 
1  mile  70  chains ;  which  being  nearly  on  the  strike  of  the  rocks, 
it  may  fairly  be  assumed  that  the  seam  on  the  former  is  either  the 
continuation  of  that  on  the  latter,  or  else  another  very  nearly  on 
the  same  horizon. 

The  exposures  higher  up  Bobinson's  Brook  are  still  obscure, 
and  for  the  most  part  they  present  a  westerly  dip,  sometimes  to 
the  northward  and  at  others  to  the  southward  of  west,  the  angles 
from  the  horizon  varying  from  24°  to  31°;  but  about  3 J  miles 
above  the  coal  outcrop  some  strata  are  brought  in,  which  so 
exactly  resemble  the  soft  red  and  spotted  shales  which  overlie 
the  seam,  that  they  were  supposed  to  be  identical.  Farther  up  the 
stream,  moreover,  near  the  end  of  our  survey,  some  lower  strata, 
resembling  No.  1,  d,  come  up  with  a  north-westerly  dip,  <  41°. 
From  these  premises  it  was  inferred  as  probable  that  a  fold  or 
fault  on  the  western  side  of  the  soft  red  rocks,  brought  in  the 
upper  strata  with  the  coal,  which  may  form  a  second  trough  at  no 
great  distance  from  the  Great  Fault. 

The  lower  members  of  e  or  upper  of  d  were  recognised  on 
Fishel's  Brook,  between  7  and  8  miles  up  its  course,  where  the 
dips  indicate  a  synclinal  form,  but  without  bringing  in  the  higher 
measures.  This  synclinal  line  corresponds  in  bearing  with  that 
seen  upon  Bobinson's  and  the  Middle  Barachois  Brooks,  and  is 
probably  near  its  north-eastern  extremity ;  in  which  case  the  coal 
seams,  with  the  associated  strata,  will  terminate  before  reaching 
FisheFs  Brook,  and  will  form  the  inner  ellipse  of  a  narrow  elongated 
trough,  lying  about  north-east  and  south-west,  with  the  extreme 
points  respectively  at  the  Middle  Barachois,  and  a  little  south- 
west from  Fishel's  Brook, 
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As  the  upper  measnres  of  division  e  of  the  section  are  nowhere 
exposed  to  view,  we  have  as  yet  no  correct  data  for  the  determina- 
tion of  its  thickness ;  nor  is  it  possible  to  define  the  bounds  or 
width  of  the  trough  which  contains  it,  as  the  country  is  at  present 
circumstanced^  without  actual  experiment  by  boring;  still  the 
eyidences,  so  far  as  ascertained,  tend  to  show  that  the  central 
trough  above  described  is  not  likely  to  prove  over  2  miles  acrosa 
at  its  widest,  and  is  most  probably  a  good  deal  less ;  so,  assuming 
that  the  average  width  is  about  1  mile,  and  the  average  dip 
towards  the  centre  about  30^,  the  total  thickness  would  amount 
to  1320  feet.  As  the  limits  between  d  and  e,  however,  are 
arbitrary — the  separation  being  chiefly  founded  upon  the  presence 
of  the  most  prominent  coal  seams — probably  some  of  the  upper 
strata  of  d  might  be  included  in  the  division. 

In  consideration  of  the  analogy  which  has  been  shown  to  exist 
in  the  Newfoundland  and  Cape  Breton  coal-fields,  a  review  of  the 
equivalents,  as  given  by  Mr.  Richard  Brown,  of  the  coal  measures 
at  Sydney,  Cape  Breton,  may  be  of  interest. 

Section  or  Coal  Measures  between  Cbanbebbt  Head  and  Stitbbebt's 
Point,  Sydney  Haeboub,  Cape  Breton,  by  Richard  Brown,  Esq., 
F.G.S.,  &c.  :— 

Descending  Order, 

Strata.  Goal. 

Ft.    In.  Ft.    In. 

Strata 21    7 

Coal,  Cranborry  Head  seam     ..  3    8 

Strata 15    8 

Ft.   In. 

Lower  Cranberry  I 
Head  seam  ..  j" 

Strata        245    8 

Coal 0   2] 

Soft  shale 0   sl        0    8         0    5 

Coal 0   3j 

Strata 17    3 

Coal 2    0^ 


Coal 0    2 

Clay 0   2l^r',^"^*^"^}..        0    2         0  10 

Coal 0   8 


Lloyd's  Cove  seam         0    8  6    0 


Clay 0  2 

Coal 0  6 

Clay 0  1 

Coal 3  6j 

Strata       250    3 
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Strata.  Goal. 

Ft  lo.  Ft.     In.         Ft.    In. 

[Chapel  Point 
upper  seam  .. 


Clay 0   5 

Coal 0   4 

Strata ..     106  11 

Coal 1    4:\ 


0    5         0  11 


aapel  Point       \   ^        g    ^         g    ^ 
lower  seam   .. 


Clay 0   4 

Coal 0   5 

Fireclay     2    5 

Coal 0    4 

Strata 21    6 

Coal 0    8 

Strata 162    8 

Coal 0    4 

Strata 178    9 


Above  Sydney  main  seam     ..      ..   1024    6        14    6 


Coal,  Sydney  main  seam  .. 
Strata -. 

1 

1 

11 

6 
0 
0 

0 

43 

Coal 

9 

Strata 

12 

Coal 

4 

Strata 

130 

Coal 

Carbonaceous  shale  .. 

Ft 

0 
0 

In. 

2 

1 

Coal 0   3)  Quarry  seam       ..        0    3         0    8 

Carbonaceous  shale  ..     0    2 

Coal 0   3 

Strata 76    9 

Coal 0    4 

Strata 46    0 

Coal 0    5] 

Carbonaceous  shale    ..     0    2v        0    2  0    6 

Coal 0    ij 

Strata 26  10 

Coal 18 

Strata 120    4 

Coal 0    8| 

Shale 0    I  [  Indian  Cove  seam  ..        0    1  4    8 

Coal 4   OJ 

Strata 61    9 

Coal 0  11 

Strata 2111 

Coal 14 

Strata 20  10 

Coal 0    7 

Strata 8  11 
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Stbata. 

Coal 

FL    In. 

FL    la. 

Coal    ..     , 

73    9 

0     2 

Strata 

Ft  In. 

Cod 

0    IV 

Shale 

0   3 

Coal 

0    2 

Shale 

0   2 

Coal 

0   2 

Fireclay 

Coal 

110 
1    2 

Stony  seam  .. 

2  10 

3     0 

Carbonaceous  shale  .. 

0   2 

Clay 

0    2 

Coal 

1    3 

Carbonaceous  shale  .. 

0   3 

Coal 

0    2/ 

Strata 

1  10 

Coal 

0    2\ 

Shale 

0    1 

Coal 

0    1)  Shelly  seam .. 

0    7 

0     6 

Carbonaceous  shale  .. 

0    6 

Coal 

0   2/ 

Strata 

65    2 
72    5 

Coal 

1    0 

Strata,  with  traces  of  ( 

x)al  in  three  places 

elusive  of  Sydney  main  seam 

Strata  below,  and  in 

786    6 

21  11 

Strata  above  .. 

0  0                       AA                        mm                        mm                         ^  m                       A* 

1024    6 

14    6 

Total  strata  and  coal..      ..  1811    0        36    6 

The  above  section  accordingly  shows  favourably  for  the  pro- 
ductiveness of  the  lower  part  of  the  division ;  the  aggregate  of  coal 
being  nearly  22  feet  in  the  lower  strata  of  787  feet  thickness,  as 
against  14.6  in  1024.6  feet  of  the  upper  measures. 

It  will  be  observed  by  reference  to  the  map  that  isolated  and 
elongated  troughs  of  division  e  are  represented  by  dotted  lines 
between  Fishers  and  Flat  Bay  Brooks ;  as  also  south-west  of  the 
Middle  Barachois,  towards  the  forks  of  the  Great  Codroy  Biver. 
These  representations  are  purely  theoretical,  and  only  intended  to 
be  somewhat  of  a  guide  to  more  minute  examination  hereafter,  or 
to  point  out  the  positions  where  explorers  in  search  of  the  mineral 
might  apply  the  test  of  the  boring  rod  with  a  reasonable  prospect 
of  success.  The  only  indications  of  the  presence  of  coal  that  I  have 
seen  in  the  Flat  Bay  Brook  country  were  in  some  small  fragments 
of  the  mineral  mingled  with  the  gravel,  on  the  beds  of  the  small 
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brooks  which  fall  into  the  river  on  its  left  side ;  and  as  the  banks 
of  these  brooks  display  no  lengthened  sections  of  the  rock,  and 
the  interior  between  the  streams  is  wholly  enveloped  in  drift 
covered  by  forest  or  marsh,  I  see  no  means  of  arriving  at  a 
satisfactory  conclusion  in  regard  to  productiveness,  but  by  actual 
experiment. 

Another  important  development  of  the  divisions  d  and  e  occtm 
in  the  valley  of  the  Bivi^re  Blanche^  where  the  section  exhibited 
was  estimated  to  reach  about  550  feet  in  thickness ;  but  there  are 
grounds  in  support  of  the  probability  that  the  total  amoimt  of 
accumulation  considerably  exceeds  that  amount ;  which  additional 
strata  may  possibly  include  seams  of  available  coal.  The  lowest 
exposure  of  the  rock  is  at  a  bend  of  the  river  about  half  a  mile 
above  the  junction  of  the  branch  which  joins  from  the  north-east, 
or  a  mile  due  north  from  the  sea-beach  near  the  outlet.  The 
strata  there  are  coarse-grained  micaceous  sandstones,  passing 
occasionally  into  conglomerates  with  many  small  rounded  pebbles 
of  white  quartz,  sometimes  in  layers,  or  scattered  irregularly 
through  the  mass,  alternating  with  beds  of  drab-coloured  clay, 
and  coarse  micaceous  and  arenaceous  shale.  The  attitude  of  these 
rocks  is  not  far  removed  from  horizontality ;  but  the  prevailing 
inclination  by  a  series  of  observations  appears  to  be  nearly  north- 
east, at  an  angle  averaging  from  7°  to  9°,  The  strike  consequently 
exactly  coincides  with  the  course  of  the  river,  which  bears  upwards 
north-west.  The  sandstones  are  everywhere  crowded  with  car-* 
bonised  and  comminuted  plants,  and  in  the  clays  some  forms 
resembling  broken  fragments  of  Stigmaria  were  seen.  One  surface 
of  sandstone,  about  2  miles  above  the  junction  of  the  north-east 
branch,  is  strewed  over  with  trunks,  limbs,  and  branches  of  Car* 
boniferous  trees;  so  that,  as  seen  from  a  little  distance,  the 
appearance  of  the  ground  reminds  one  of  a  windfall  or  drift  of 
modern  wood  upon  a  beach  of  sand.  One  trunk  of  a  tree  about  a 
foot  high,  with  a  part  of  its  roots  attached,  was  observed  to  stand 
erect,  or  vertical  to  the  plane  of  the  bed ;  the  rest  were  prostrate. 
An  ancient  log  lay  close  by,  10  feet  long  by  2  in  diameter,  and 
near  it  lay  a  broken  fragment  with  a  bifurcation,  3  feet  long  and 
1 5  inches  thick.  Another  log  partly  imbedded  measured  30  feet ; 
while  innumerable  smaller  limbs,  branches,  and  stems  were 
scattered  over  the  surface  or  protruded  through  the  beds.    The 
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erect  ftnmp  was  cylindrical  in  shape;  the  prostrate  logs  and 
blanches  flattened.  The  interior  stmctore  was  nsoallj  replaced 
bjr  a  sandy  mnd^  sometimes  enclosing  woody  fibre  converted  into 
coal ;  while  the  exterior  was  always  of  coal,  where  not  exposed  to 
atmospheric  iufluencea  The  interior  stmctare  of  some  smaller 
remains  of  trees  was  found  conyerted  into  a  curiously  radiated, 
crystalliue,  jet-black  calcite,  with  bark  of  coal,  and  interstices 
filled  with  a  black  calcareous  mud«  Over  this  remarkable  bed 
there  is  more  sandstone  and  arenaceous  shale,  both  showing  much 
false  beddiug,  intercalated  into  which  is  an  imperfect  bed  of  coal, 
irregularly  underlaid  by  a  thin  layer  of  clay  not  over  1  inch  thick. 
The  thickest  part  of  this  mass  of  coal  is  from  14  to  15  inches,  but 
it  thins  out  entirely,  wedging  into  the  sandstone,  at  the  distance  of 
16  paces  in  one  direction ;  while  in  the  other  it  can  be  seen  for  a 
few  yards  striking  obliquely  into  the  bed  of  the  stream. 

About  10  chains  across  the  strike  above  this  intercalation  of 
coal,  the  banks  of  the  stream  expose  some  more  sandstones  dipping 
about  north-east,  <  5^  at  the  end  of  which  distance  a  seam  of 
coal  6  inches  thick  crops  out  on  the  left  side,  underlaid  by  clay 
holding  Stifftnarta,  and  overlaid  by  a  bluish  shale,  in  which  beautiful 
impressions  of  ferns  and  other  vegetable  remains  were  found  in 
profusion.  The  highest  exposures  seen  on  the  river  are  about 
80  chains  across  the  strike,  higher  up  the  stream,  which  at  an 
angle  of  6°  would  accumulate  about  174  feet  of  superior  strata; 
although  the  banks  being  chiefly  of  drift,  the  rocks  are  not  clearly 
exhibited.  Siffillaria  and  other  plants  occur  in  the  highest  beds 
seen.  The  banks  of  the  stream  above  the  termination  of  our 
survey,  consist  of  stratified  gravel  and  sand  rising  to  the  height  of 
60  or  60  feet;  which  accumulation  is  spread  far  and  wide  over  the 
greater  part  of  the  area  enclosed  within  the  mountains,  while 
the  surface  of  the  land,  which  is  very  level,  is  covered  with  dense 
forest.  In  such  a  country  natural  exposures  of  the  older  stratifi- 
cation need  scarcely  be  expected;  and  there  is  no  manner  of 
arriving  at  a  satisfactory  conclusion  in  regard  to  the  productive- 
ness or  otherwise  of  that  strata,  except  by  actual  experiment. 
Should  the  dip  last  seen  on  the  river  be  constant  at  an  angle  of 
5^  for  a  distance  of  2  miles,  there  would  be  an  additional  accumu- 
lation of  870  feet;  but,  on  the  other  hand,  if  the  measures  are 
turned  up  with  an  opposite  dip,  within  that  distance,  or  should 
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they  become  flat,  it  must  be  obvious  that  the  aecnmulated  thickness 
will  be  proportionally  less,  according  to  the  circumstances. 


Central  or  Grand  Pond  and  Humbeb  Kivbb  Trough. 

Although  the  region  of  the  Grand  Pond  is  beyond  the  limits 
of  the  season's  survey,  I  consider  a  few  remarks  necessary  in 
explanation  of  certain  views  regarding  it,  which  have  been  sug- 
gested by  a  revision  of  the  work  of  former  years  as  compared  with 
present  experiences ;  and  this  is  so  much  the  more  important,  as 
a  new  light  is  now  thrown  upon  the  structure  and  distribution,  by 
which  I  am  enabled  with  more  confidence  to  speculate  upon  the 
probabilities  or  possibilities  which  may  attend  further  and  more 
minute  investigation,  especially  in  regard  to  economic  results. 

Upon  carefully  comparing  the  fossil  contents  and  stratigraphical 
character  of  the  rocks  of  the  interior  with  those  of  the  coast  and 
river  sections  of  St.  George's  Bay,  it  would  appear  that  in  the 
former  the  lower  members  a  and  b  are  nearly  or  entirely  absent ; 
while  the  middle  or  upper  part  of  c  constitutes,  on  the  Grand 
Pond,  the  base  of  the  series.  The  succeeding  division  d  is  largely 
displayed  upon  the  Grand  Pond,  and  a  part  of  division  e  is 
recognised  at  the  north-east  end  of  the  lake  by  the  presence  of 
fossil  trees,  and  seams  of  coal.  The  measures  are  on  the  whole 
moderately  flat,  except  near  the  junction  with  the  Lauren tian  rocks, 
where  they  are  often  turned  up  at  a  high  angle  by  dislocations. 
On  the  Grand  Pond  the  lower  measures  strike  across  the  lake  at 
the  northern  end  of  the  great  island,  the  sandstones  of  d  succeeding 
upon  both  shores,  which  on  the  south-east  side  butt  obliquely 
against  a  mass  of  trap,  running  in  a  north-east  and  south-west 
fault.  On  Deer  Pond  a  conglomerate  was  seen  at  the  base  of  the 
formation,  which  in  1866  was  supposed  to  be  on  the  horizon  of  a 
division,  but  the  character  of  the  associated  rocks,  the  fossil 
contents  of  the  sandstones,  and  the  apparently  total  absence  of  any 
representation  of  the  gypseous  division,  seem  to  place  it  as  more 
nearly  equivalent  to  the  upper  part  of  e.  The  sandstones  of  d  are 
displayed  extensively  in  the  valley  of  the  Humber  Eiver,  but  being 
nearly  quite  flat,  except  where  disturbed  by  dislocation,  the  thick- 
ness is  not  easily  ascertainable;  and  it  is  doubtful  whether  or 
not  the  upper  strata  of  e  are  brought  in  at  all. 
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In  my  Beport  1865,  p.  64,  the  presence  of  small  seams  of 
coal  is  mentioned,  as  having  been  noticed  in  the  valley  of  Coal 
Brook  near  the  north-east  angle  of  the  Grand  Pond  ;  and  at  the 
end  of  the  same  paragraph  it  is  remarked,  ^*  That  if  workable 
seams  of  coal  exist  in  the  central  trough,  the  conntry  where 
such  may  be  expected  to  be  found  will  be  in  the  region  between 
the  Humber  and  Sandy  Fond,  where  there  is  ample  room  to  bring 
in  a  large  accumulation  of  strata,  &c."  I  am  still  of  opinion  that 
the  region  there  referred  to  is  situated  more  favourably  than  any 
other  in  this  respect;  although  the  recent  discovery  of  a  seam 
17  inches  in  thickness  on  the  Coal  Brook,  leads  me  to  suppose  it 
by  no  means  improbable  that  larger  and  more  productive  seams 
may  be  discovered,  by  trial  with  the  boring  rod,  near  the  banks  of 
the  Main  Brook,  or  near  the  northern  shores  of  the  Grand  Pond* 

Faults. 

It  may  be  observed,  from  what  has  been  stated  in  the  preceding 
pages,  that  great  disturbances  must  have  taken  place  since  the 
coal  period,  to  bring  the  different  members  of  the  formation  into 
the  contact  displayed  along  the  lines  of  junction  with  the  Laurentian 
and  Lower  Silurian  rocks,  to  have  occasioned  their  frequent 
vertical  attitude;  and  to  have  brought  beds  of  the  same  series, 
remotely  apart  in  stratigraphical  order,  into  juxtaposition.  It  is 
remarkable  also,  that  notwithstanding  these  disturbances,  no  direct 
evidence  of  volcanic  or  igneous  action  has  [hitherto  been  perceived 
in  any  part  of  the  region ;  the  trap  which  occurs  on  the  Grand 
Pond,  and  against  which  the  Carboniferous  rocks  abutt,  being 
apparently  of  older  date,  although  in  all  probability  indirectly  the 
cause  of  the  dislocation. 

The  prevailing  direction  of  these  dislocations  is  more  or  less 
nearly  north-east  and  south-west,  corresponding  with  the  general 
parallelism  of  the  great  geographical  features,  to  which  in  many 
cases  they  may  have  given  origin.  There  are,  however,  many  faults 
which  run  obliquely  or  at  right  angles  to  this  course,  and  some 
curious  effects  of  the  intellection  were  obser?ed  at  one  place,  which 
shall  be  described  presently. 

In  my  Beport  for  1866  a  great  fault  is  represented  as  inter- 
secting the  country  from  near  Cape  Bay  to  White  Bay ;  more 
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evidences  of  which  were  afforded  again  this  season  by  the  atti-> 
tude  and  abrupt  termination  of  the  several  members  of  the  Car- 
boniferous group  at  the  upper  parts  of  the  rivers  surveyed,  and 
near  the  foot  of  the  mountains.     There  seems  also  to  be  good 
ground  for  suspecting  that  a  bifurcation  of  this  fault  takes  place 
near  the  mountain  gorge  of  the  Middle  Barachois,  which  probably 
communicates  with  the  trap  and  fault  on  the  south-east  side  of 
the  Grand  Pond,  and  finally  follows  the  depression  of  the  Indian 
Brook  towards  Hall's  Bay ;  maintaining  almost  a  straight  course 
for  the  whole  distance.    From  the  place  of  the  supposed  bifurca- 
tion the  more  northerly  fault  runs  across  by  the  stUl  water  reaches 
of  the  river^  at  the  foot  of  the  mountains,  keeping  a  straight 
course  up  to  the  expansion  of  Flat  Bay  Brook,  at  the  Cairn 
Mountain,  and  a  few  miles  beyond,  where  the  last  great  mass  of 
gypsum  was  seen  in  contact  with  the  Laurentian  hills ;  a  little 
north  of  which,  near  the  Little  Barachois,  a  second  bifurcation 
appears  to  take  place,  the  most  westerly  fault  running  on  the 
eastern  side  of  the  valley  of  Harry's  Brook,  being  observable 
in  the  Silurian  strata  around  £s-que-dege-weh  Gospen,  at  the 
head  of  the  eastern  branch,  bearing  thence  towards  the  lower 
reach  of  the  Humber  Biver.    The  eastern  branch  of  the  fault  is 
the  one  alluded  to  in  the  Beport  of  1866,  as  striking  upon  the 
south-east  side  of  Deer  Pond,  and  thence  up  the  valley  of  the 
Humber  Kiver  to  White  Bay. 

The  east  and  west  bays  of  Port-a-Port  are  separated  by  a  long 
low  peninsula  called  Shoal  Point,  which  is  represented  on  the  map 
as  being  supported  by  a  portion  of  division  o.  The  shore  of  the 
East  Bay  between  the  neck  of  the  peninsula  and  the  Gravels,  is 
indented  with  a  succession  of  coves,  each  of  which  affords  remark- 
able examples  of  those  intersecting  dislocations  by  which  the 
Carboniferous  rocks  have  been  let  down  amongst  strata  of  Lower 
Silurian  age ;  and  which  are  perhaps  worthy  of  especial  notice,  in 
an  economic  point  of  view,  from  the  circumstance  of  their  containing 
deposits  of  metallic  ores,  which  may  prove  of  great  value. 

On  the  shores  of  St.  George's  Bay,  about  a  mile  and  a  half 
from  the  eastern  outer  point  of  the  Gravels,  a  fault  was  observed 
where  some  red  or  brownish  sandstones  of  the  lower  Carboniferous 
formation  are  brought  into  abrupt  contact  with  a  set  of  hard 
whitish  mottled  with  red  sandstones^  supposed  to  be  of  Potsdam 
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age.  Bearing  on  a  course  N.  85**  W.,  this  fault  runs  obliquely 
across  the  pond  at  the  Gravels,  entering  on  the  west  side  in  a 
depression  between  exposures  of  limestone  beds,  which  contain 
many  fossils  distinctly  typical  of  Calciferous  age.  The  effects  of 
this  dislocation  are  then  seen  at  the  heads  of  the  successive  coves 
westward  of  Shag  Point,  where  the  Carboniferous  limestones,  with 
red  marls,  sandstones,  and  shales  are  let  down  in  confused  and 
broken  strata,  amongst  the  beds  of  Lower  Silurian,  which  latter 
hold  the  outer  coast  line^  dipping  with  a  regular  and  gentle  slope 
northerly  towards  the  bay.  From  the  cove,  now  known  as  Lead 
Cove,  about  half  a  mile  west  irom  Shag  Point,  the  fault  bears  a 
little  southward  of  west,  its  effects  being  similarly  shown  at  each 
of  the  succeeding  indentations,  and  finally  coming  out  on  the 
coast  at  the  bend  of  the  bay,  on  the  east  side  of  the  Shoal  Point 
peninsula,  where  the  newer  formation  is  exposed  at  intervals, 
striking  along  the  shore.*  At  each  of  the  aforesaid  coves  the 
effects  of  further  dislocation  are  plainly  manifested  in  the  cliffs 
of  both  Silurian  and  Carboniferous  rocks,  where  the  faults  which 
are  frequent,  and  all  rudely  parallel,  run  nearly  due  north  and 
south,  or  at  right  angles  to  the  break  just  described. 

The  relative  age  of  the  two  sets  of  dislocations  is  difficult  to 
determine,  but  the  impression  left  by  a  careful  examination  of 
several  coves  was  that  the  north  and  south  running  faults  were  the 
older,  while  the  great  east  and  west  fault  was  the  means  of  pro- 
ducing the  confusion  and  anomalous  position  in  which,  in  some 
instances,  the  more  recent  formation  appears  to  underlie  the  more 
ancient.  The  Calciferous  rocks  are  cavernous,  in  many  cases  being 
worn  out  by  the  action  of  the  sea  for  considerable  distances,  and 
some  beds  have  a  tendency  to  wear  into  peculiar  forms,  sometimes 
assuming  a  grotesque  resemblance  to  a  colossal  human  figure. 
The  proce^  of  disintegration  which  has  produced  and  is  still  pro- 
ducing these  effects  seems  to  be  to  wear  the  edges  of  the  fissures 
and  dislocations  by  which  the  rock  has  been  previously  intersected, 
first  into  concave  surfaces  resulting  in  pillar-like  masses,  which 
subsequent  action  has  modified  into  all  manner  of  shapes.  A 
pillar-like  bed  may  be  seen,  with  concave  sides,  overlaid  by  one 

*  The  western  extension  of  this  fault  is  supposed  to  run  for  the  head  of  the  west 
bay,  and  probably  thence  across  the  peninsula;  but  aU  that  part  requires  more 
investigation. 
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worn  ronnd  with  a  conyex  edge  like  a  huge  cheese.  At  other 
times  several  beds  are  piled  over  one  another,  all  with  convex 
edges ;  others  are  worn  concave  on  the  lower  surfaces,  and  these 
again  piled  up  like  inverted  plates ;  while  others  take  a  pyramidal 
or  conical  form  resembling  a  nest  of  weights.  In  short,  there  is  no 
end  to  the  fantastic  forms  produced,  all  of  which  are  being  gradu- 
ally undermined,  and  will  eventually  disappear,  to  be  succeeded 
by  a  newer  set,  carved  out  by  the  same  process.  One  cavern 
among  these  rocks  is  with  some  difficulty  accessible  from  its  exit 
on  the  shore,  bearing  in  a  westerly  direction  for  120  feet ;  another 
is  wide  and  open,  and  can  be  followed  at  low  water  for  about 
30  yards;  while  many  more,  in  an  incipient  state,  may  be  seen 
wherever  the  same  beds  are  exposed.*  We  can  readily  suppose 
rocks  having  these  tendencies  to  have  been  hollowed  out  in  remote 
times  into  vast  subterranean  caverns  by  the  erosion  of  running 
water,  or  by  the  action  of  the  sea  working  through  fissures  and 
cracks,  thereby  undermining  the  unconformable  Carboniferous,  and 
then  horizontal  strata,  in  which  case  the  superincumbent  mass, 
thus  unsupported  when  affected  by  a  slight  dislocation,  would 
inevitably  be  precipitated  in  a  confused  and  broken  state  into  the 
abyss  below,  producing  the  anomalous  attitude  in  which  we  now 
find  the  newer  and  older  formations  to  come  together.  That 
much  of  the  disturbance  here  is  local  seems  evident,  seeing  that 
while  the  Carboniferous  rocks  are  broken,  twisted,  and  corrugated, 
the  underlying  Lower  Silurian  beds,  on  both  the  north  and  south 
sides  of  the  fault,  are  but  very  slightly  affected  by  the  movement, 
and  dip  at  a  very  gentle  angle  and  with  perfect  regularity  to  the 
northward.  Moreover,  judging  from  the  amount  of  Carboniferous 
strata  as  exposed  in  the  cove  sections,  and  the  position  the  sup- 
porting rocks  display,  the  collapse  probably  did  not  occasion  over 
100  feet,  at  most,  in  vertical  fall  together.! 

The  interstices  and  fissures  occasioned  by  these  cracks  and 
dislocations  are  usually  filled  or  lined  with  calo  spar,  generally  in 

*  Some  of  these  caTcrns  in  Silurian  limestone  are  thickly  encrnsted  with  a 
calcareons  mud,  which  contains  many  characteristic  Garboniferous  marine  fossils; 
from  whicli  circumstanoo  it  may  be  inferred  that  they  were  worn  out  previous  to  or 
contomporaneously  with  the  older  Carboniferous  time ;  and  that  the  fossils  have  been 
washed  into  their  present  position  by  the  waves  of  a  Carboniferoos  sea. 

t  Soo  Figures  1,  2,  and  3,  4. 
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large  coarse  crystals  freqnently  of  scalenohedral  form,  with  which 
galena  is  abundanfly  disseminated ;  while  huge  masses  and  balls 
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or  nodules  of  iron  pyrites,  probably  mispickel,  were  fonnd 
imbedded  in  limestones,  clearly  characterised  by  the  presence 
of  many  typical  Carboniferous  fossils,  such  as  TerdnraitUa  mcculuSy 
Bhynchonella,  Conularia  planteostaUiy  and  many  others.  Although 
the  ores  of  lead  appear  to  be  disseminated  more  abundantly  in 
the  fractures  of  the  Carboniferous  than  in  the  adjacent  and  under* 
lying  Lower  Silurian  strata,  it  appears,  nevertheless,  highly 
probable  that  the  latter  is  the  source  from  whence  they  have 
been  derived.  Dislocations  and  cracks,  many  probably  Pre- 
Carboniferous,  occur  along  the  south  coast  of  the  peninsula,  where 
the  ore  may  be  seen  running  in  strings  of  prill,  or  in  segregated 
cubical  or  octahedral  crystals,  while  isolated  crystals  and  irregular 
and  thin  strings  may  often  be  detected,  scattered  through  or 
between  the  beds  of  limestone. 


Laurentian  and  Lower  Silurian  Formations. 

Without  entering  into  a  detailed  account  of  these  rocks — ^a 
subject  which,  as  stated  at  the  commencement  of  this  Beport, 
is  reserved  for  a  future  occasion — a  slight  sketch  of  their 
general  distribution  may  be  looked  for,  as  forming  the  base 
upon  which  the  important  formation  we  have  been  discussing  is 
deposited. 

The  presence  of  labradorite  and  other  anorthosites  in  the 
gneissic  rocks  of  the  Lidian  Head  range,  the  hills  of  the  Little 
Barachois,  and  the  Cairn  Mountain,  gives  rise  to  the  supposition 
that  they  belong  to  the  upper  or  newer  Laurentian  series,  as  which 
they  are  represented  on  the  small  scale  general  map ;  while  the 
angular  boulders  and  fragments  of  white  crystalline  limestone 
with  graphite,  on  the  upper  waters  of  the  Great  Codroy  Kiver, 
was  suggestive  of  the  proximity  of  the  upper  members  of  the 
lower  series.  The  rocks  which  were  seen  in  the  interval  between 
these  extremes,  where  the  rivers  leave  the  mountains,  were  of 
gneiss,  with  much  homblendic  and  micaceous  schist,  and  probably 
belong  to  the  lower  division. 

There  is  reason  to  suppose  that  members  of  the  Lower  Silurian 
system  are  overlapped  by  the  Carboniferous  formation  in  the  same 

z  2 
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region,  and  that  possibly  some  remaining  ontcrops^  of  that  age 
may  still  exist  upon  the  flanks  of  the  Long  Bange  mountains. 
The  presence  of  numerous  boulders  and  fragments  of  Calciferous 
limestone  in  the  Lower  Carboniferous  conglomerate  is  indicative 
of  the  first  case ;  while  in  the  second  the  evidences  are  in  the 
superficial  boulders  of  the  same  rocks,  nungled  with  others  of 
Laurentian  gneiss,  which  are  found  upon  the  banks  and  beds  of 
the  streams. 

Strata  of  Lower  Silurian  age  are  largely  developed  on  the 
Port-a-Port  peninsula,  both  on  the  outer  coast  and  within  the 
inner  bays,  the  extension  of  which  on  the  strike  form  the  outer 
hill  ranges  of  the  mainland,  and  they  occupy  the  greater  part  of 
the  2nd  and  3rd  areas.  The  lowest  rocks  are  a  set  of  whitish- 
grey  mottled  with  red,  magnesian  limestone,  which  skirt  the 
northern  shores  of  St.  George's  Bay  from  the  Gravels  westward, 
with  some  interruptions  of  higher  strata.  These  have  been  sup- 
posed to  represent  the  upper  part  of  the  Potsdam  formation,  or 
about  the  horizon  of  B  or  D,  page  865,  chap.  xxii.  of  the  '  Geology 
of  Canada.'  Further  research,  and  especially  the  discovery  of 
fossils,  may  prove  these  beds  to  be  of  younger  date,  possibly  to  be 
brought  within  the  Calciferous  or  the  base  of  the  Quebec  group. 
Of  the  rocks  succeeding  them,  mention  is  made  in  my  Beport  for 
1865,  some  fossils  from  which  were  referred  to  Mr.  Billings  for 
examination,  whose  memorandum  on  that  occasion  I  now  quote : — 
"  This  rock  is  the  upper  part  of  the  true  Calciferous,  and  lies  next 
below  the  Levis  formation.  They  belong  to  the  divisions  H,  I,  K, 
L,  M,  page  879, '  Geology  of  Canada.*  **  A  good  section  of  these 
rocks  is  exposed  on  the  western  side  of  the  Gravels  and  of  the 
Pond  within,  where  the  strata  succeed  each  other  with  great  regu- 
larity, intercepted  only  by  the  east  and  west  fault  (where  they  are 
concealed)  from  the  western  outer  head  to  Shag  Point,  dipping 
nearly  due  north,  <  17°;  giving  a  thickness  altogether  of  1594 
feet,  from  which  20  or  30  feet  may  be  deducted  for  repetition  by 
the  dislocation.  The  upper  beds  of  this  section  are  those  which 
weather  and  wear  into  the  peculiar  forms  and  caverns  already 
described,  and  which  contain  characteristic  fossils  in  abundance. 
These  rocks  strike  obliquely  into  the  land  north  of  the  Gravels, 
and  at  a  cove  about  a  mile  and  a  quarter  from  the  north-east 
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comer  of  the  pond  they  are  overlaid  by  the  following  section,  the 
dip  at  the  Imse  being  N.  15°  W.  <  22^,  section  in  ascending 
order : — 

FeeC 

1.  Grey  bitaminons  limestone,  with  partings  of  black  or  grey 

shale 4 

2.  Thin  beds  of  limestone,  alternating  with  black  or  dark  grey 

shale,  mostly  shale  at  the  top,  in  which  many  fossils  occur ; 
Lingula,  Obol^lla,  some  TrUobites;  simple  and  ooui[)ound 
Oraptdlites 6 

3.  Dark  blue  earthy  bands  of  limestone,  from  3  to  6  inches  thick, 

with  black  or  dark  grey  shales,  alternating  in  about  equal 
proportion.    Upper  part  filled  with  fossils,  chiefly  graptolites.     23 

4.  Black  shales  with  numerous  fossils,  graptolites 40 

5.  Dark  grey  calcareous  sandstone  in  bods  from  6  inches  to  a  foot 

thick 20 

6.  Limestone  conglomerate        30 

123 

The  fossils  and  mineral  characteristics  of  these  rocks,  together 
with  their  stratigraphical  place  in  relation  to  the  CalciferouS| 
leave  little  doubt  that  they  represent  a  part  of  the  Levis  for- 
mation, and  equivalent  to  N,  0,  or  P,  page  865,  *  Geology  of 
Canada.' 

Proceeding  northerly  along  the  coast,  the  above  section  is 
succeeded  by  more  black  shales,  which  begin  to  show  the  effects  of 
disturbance,  and  are  finally  brought  into  abrupt  contact  with  a 
set  of  red  shales  by  a  fault  (see  Fig.  5). 


Fio.  5. 


Farther  on,  the  cliffs  exhibit  red  and  green  shales  in  very  con- 
torted and  dislocated  strata,  as  shown  in  Fig.  6. 
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This  corragated  eection  is  then  sacceeded  bj  blftck  and  gieeoish 
shalea  witli  red  slLales  at  the  base,  whi(^h  are  again  overlaid  by 


6,  filsck  Shilu;  j,  Grrcn  Shatci;  r,  Red  Shalt* ;/,  Paalti;  £,  Brook. 

strata  showing  a  dip  N.  14°  W.  <  55°,  as  follows  in  the  ascendiag 
order : — 

PMt 

1.  Qreeo  uid  red  shalea  alternating 10 

2.  Blackiah  and  dark  green  shales ;  amalt  fanit  at  the  end    ..      ..'    16 
8.  Thin-beddod  limestouD,  beds  from  2  to  6  inches  thick,  parted  by 

dark  green  shale,  steatite  in  cracks 6 

4.  Green  shale 10 

6.  Red  shale  ap  to  a  fault 20 

6.  Green  shales  with  thin  bands  of  coarse  sandstone,  slightly 

micaceous  and  spotted  by  green  carbonate  or  oopper       .,      „     18 

7.  Green  shales  with  occasional  bands  of  red 20 

8.  Dark  greenish  shalea  with  thin  beds  of  limestone,  and  limestone 

conglomerates  at  the  top,  in  beds  from  6  inches  to  a  fool  thick    16 

116 
The  pebbles  of  the  last  (No.  8)  appear  chiefly  to  be  derived 
(torn  the  Calciferous  rocks,  but  there  are  also  pebbles  of  trap, 
black  chert,  and  a  few  of  syenite  or  gneiss. 

The  rocks  are  concealed  then  for  some  distance,  and  the  next 
exposures  consist  of  black,  green,  and  red  shales,  with  thin  beds 
of  grey  limestone,  of  which  the  total  thickness  was  estimated  to  be 
about  130  feet ;  then  follows  a  set  of  corrugated  broken-up  green 
shales,  of  which  it  was  impossible  to  ascertain  the  thickness,  over 
350  feet  of  distance,  where  they  came  abruptly  ag&inst  a  &u1t 
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rtmning  N.  21^  E.,  which  separates  them  from  a  mass  of  sandstone 
and  conglomerate.   The  sandstones  of  this  section  are  of  a  greenish- 
grey  colour,  in  beds  from  6  inches  to  1  foot  thick,  having  con- 
glomerate beds  interstratified  of  1  foot  to  18  inches  in  thickness, 
which  prevail  towards  the  top.    The  total  thickness  exposed  here 
amounts  to  274  feet,  beyond  which  there  is  a  long  stretch  of  sand- 
beach,  where  the  rocks  are  concealed.    The  outer  point  beyond, 
about  3  miles  north-east  from  the  Gravels,  exposes  cliffs  of  coarse 
grey  or  greenish-grey  sandstone  with  conglomerate  beds,  which 
are  also  frequently  barred  or  striped  with  irregular  bands  of  dark 
grey  nodular  limestone.     The  conglomerates  contain  pebbles  of 
limestone,  and  occasional  beds  have  many  fragments  of  black 
shale  or  slate ;  the  matrix  appears  to  be  chiefly  of  particles  of 
feldspathic  and  quartzose  sand,  probably  derived  from  Laurentian 
rocks ;  and  many  of  the  pebbles  are  coated  with  green  carbonate 
of  copper.    Drusy  cavities  in  the  rocks  are  lined  with  crystals  of 
calc  spar.    At  the  end  of  the  section  the  sandstones  are  quite 
vertical,  but  a  little  way  beyond  more  red  shales  come  in  dipping 
N.  14°  W.  <  54°,  upon  which  they,  with  alternating  green  shales, 
accumulate  500  feet  in  thickness.    Bed,  black,  and  green  shales 
are  then  exposed  in  very  contorted  strata  for  248  paces  nearly 
across  the  strike,  up  to  an  exposure  of  corrugated  thin  beds 
of  limestone,   interstratified  with  jet-black  shale  or  slate,  with 
which  there  are  occasional  bands,  2  or  3  inches  in  thickness,  of 
solid  iron  pyrites.    These  last  measures  continue  to  be  obscurely 
exposed  for  about  a  mile  to  the  bend  of  the  shore  about  4  miles 
from  the  Gravels,  beyond  which  there  are  no  exposures  on  the 
coast  till  passing  Fox  Island  Brook. 

An  amorphous  mass  of  rock  runs  for  about  a  mile  northerly 
from  Fox  Island  Brook,  forming  a  low  cliff  along  the  shore. 
Portions  of  this  rock  are  brecciated  or  concretionary,  but  it  is  also 
irregularly  striped  with  red  and  green  jaspery  bands,  and  patched 
with  a  red  and  white  limestone  or  dolomite,  and  some  black  earthy 
trap-looking  slightly  calcareous  rock,  probably  a  diorite.  The 
whole  of  this  mass  seems  to  be  more  or  less  calcareous,  and  the 
interstices  of  the  innumerable  cracks  and  fissures  are  invariably 
filled  with  calc  or  bitter  spar.  These  reticulating  veins  are 
often  tinged  with  green  carbonate  of  copper,  and  thin  films  of 
metallic  copper  are  frequently  found  lining  the  fissures,  which 
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probably  give  rise  to  the  stains.  Towards  the  end  of  the  exposure 
a  hard,  brittle  substance,  resembling  jet,  reticulates  through  the 
rocks  in  a  blackish-grey  calcareous  or  magnesian  earthy  rock.  It 
is  crystalline  with  a  conchoidal  fracture,  shining  black  in  colour, 
and  very  pulverulent.  Small  strings  and  patches  of  calo  or  bitter 
spar  are  combined  with  these  reticulations. 

About  a  mile  of  sand-beach  succeeds  the  aforesaid  clxSs,  in 
which  no  rock  is  seen ;  but  towards  the  bend  of  the  coast 
approaehuig  Bluff  Head,  red  and  green  shales  are  again  exhibited, 
which  show  a  dip  N.  76°  E.  <  72°,  of  which  about  50  feet  of 
thickness  is  displayed  in  the  cliff;  and  in  section  across  the 
measures  at  low  water  350  feet  more,  or  aboat  400  feet  in  alL  The 
shales  are  then  succeeded  by  massive  beds  of  conglomerate,  with 
calcareous  pebbles,  overlaid  by  a  great  accumulation  of  sandstone, 
with  some  red  and  green  shales  interstratified,  which  crop  out  at 
intervals  along  the  coast.  The  sandstones  are  folded  over  at  one 
place,  and  can  be  seen  at  low  water  dipping  in  opposite  directions ; 
they  are  obviously  dislocated  several  times  by  small  faults,  and 
are  otherwise  more  or  less  irregular ;  but  as  in  the  northerly  part 
of  the  section  the  slope  is  pretty  uniformly  towards  north-east, 
with  an  average  inclination  from  the  horizon  of  not  less  than  45% 
there  is  room  to  bring  in  a  thickness  of  upwards  of  1800  feet. 
Beyond  the  little  brook  which  falls  about  half  a  mile  south-west 
of  Bluff  Head,  some  thin  beds  of  limestone  run  out  at  intervals, 
and  one  great  bed  of  limestone  conglomerate,  north  of  which  a 
mass  of  trap  breccia  intervenes  between  it,  and  an  accumulation 
of  arenaceous  shale,  succeeded  by  more  sandstones.  The  breccia, 
which  extends  to  and  is  more  largely  displayed  on  Fox  Island, 
consists  of  an  enormous  aggregate  of  angular  fragments  of  syenite, 
black  chert,  red  jasper,  trap,  and  slate,  cemented  together  by  a 
bottle-green  silicious  paste,  which  is  sometimes  slightly  calcareous. 
The  whole  of  the  south  shore  of  Fox  Island  is  of  this  rock,  but 
the  northern  parts  appear  to  be  chiefly  or  altogether  of  green- 
stone. On  the  main  shore,  immediately  north  from  the  breccia, 
are  the  arenaceous  shales,  which  are  very  micaceous,  dividing  into 
fine  soft  laminsB  not  thicker  than  brown  paper.  Over  these  are  a 
series  of  pale  grey  yellow-weathering  sandstones,  in  beds  of  from 
1  foot  to  18  inches  in  thickness,  succeeded  by  fine  conglomerates 
and  more  sandstones  in  very  massive  beds,  sometimes  10  or  12  feet 
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thick,  between  the  divisional  planes.  The  exposed  surfaces  of 
some  of  these  beds  are  curiously  honeycombed  by  little  cells  about 
an  inch  in  diameter.  These  sandstones  were  supposed  to  be  a 
repetition  of  those  last  seen  farther  south ;  they  come  close  up  to 
the  foot  of  Bluff  Head,  which  is  of  serpentine,  but  the  manner  of 
junction  is  very  obscure,  and  there  is  evidently  a  fault  running 
south-east  between  them  and  the  mountains. 

The  serpentines  of  Bluff  Head  are  for  the  most  part  of  a 
blackish  or  dark  bottle-green  colour,  and  with  them  are  associated 
greenish  diorites,  chloritic  slate,  and  masses  of  a  brownish-red 
coloured  limestone  which  is  intersected  and  spotted  by  pure  white 
calc  spar,  associated  with  green  chlorite.  A  rude  and  corrugated 
semblance  of  stratification  is  observable  at  some  parts  of  the  Bluff 
Head  section ;  the  purer  serpentine  being  at  the  base  overlaid  by 
a  thick  stratum  of  soft  chloritic  rock,  above  which  is  a  thick  mass 
of  impure  serpentine  with  a  slaty  structure  to  the  top  of  the  cliff. 
Seams  of  asbestos  are  frequent  in  the  serpentines,  usually  not  over 
one-eighth  of  an  inch  thick,  but  larger  veins  occur  occasionally, 
some  of  which  may  prove  of  economic  importance.  Portions  of 
the  serpentine  weather  of  a  deep  Prussian-blue  colour,  other 
portions  are  of  a  rusty  red,  while  a  pale  yellowish-green  obtains 
where  the  rock  assumes  the  structure  of  picrolite.  Stains  of  the 
green  and  blue  carbonates  of  copper  were  seen  among  the  rocks 
at  some  parts,  and  at  one  place  on  the  north  side  of  the  head  some 
cubical  crystals  were  found  in  a  small  fissure,  which  were  supposed 
to  be  arseniate  of  nickel. 

As  our  survey  of  this  part  of  the  coast  terminated  at  Bluff 
Head,  nothing  certain  can  be  said  of  the  succession  farther  north ; 
but  from  information  received,  there  would  appear  to  be  another 
great  development  of  sandstone  before  reaching  the  outlet  of  Coal 
River.  Whether  this  sandstone  is  a  repetition  of  the  rocks  seen 
south  of  Bluff  Head,  or  higher  strata,  can  only  be  proved  by 
further  and  closer  examination. 

From  what  I  could  learn  from  those  who  had  visited  the 
Western  Bay,  which  I  was  unable  to  do,  the  graptolitic  shales 
representing  the  Levis  division  strike  into  the  land  on  the  west 
side  of  that  bay,  and  can  be  followed  in  a  south-westerly  direction 
for  a  considerable  distance  up  a  small  brook  which  falls  in  there ; 
but  the  middle  point  of  the  bay  is  said  to  be  of  limestone  where 
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no  fossils  were  found,  north  of  which  more  shales  are  displayed, 
characterised  by  containing  many  nodules  and  balls  of  iron 
pyrites.  The  shores  of  the  Long  Point  peninsula  facing  the  bay 
are  bounded  by  cliffs  of  limestone  from  50  to  60  feet  high,  which 
show  a  dip  with  considerable  regularity  N.  39°  W.  <  22°.  These 
limestones  are  very  fossiliferous,  and  among  the  fossils  were  recog- 
nised one  or  two  species  of  Leptsena  or  StrophomenOy  many 
encrinites,  and  a  vast  quantity  of  spherical-shaped  masses,  sup- 
posed to  be  corals.*  Externally  these  present  a  set  of  concentric 
rings  on  the  upper  surfaces;  internally,  they  show  a  finely 
radiating  structure  from  centre  to  circumference. 

The  supposed  probable  structure  of  the  3rd  area  is  shown 
upon  the  map  from  such  few  facts  as  were  ascertained.  They 
indicate  a  series  of  great  synclinal  and  anticlinal  folds,  bringing 
the  upper  part  of  the  Levis  rocks,  represented  in  the  Long  Point 
diffs,  as  the  uppermost  part  of  the  Lower  Silurian  group  in  a 
westerly  direction  ;  but  as  the  limits  of  our  time  permitted  only 
of  a  very  superficial  examination  of  this  area,  there  is  still  much 
obscurity  in  the  stratigraphical  arrangement,  which  nothing  short 
of  a  thorough  investigation  can  clear  up. 

Economic  Substances  op  the  Region. 

Coal. 

Of  all  mineral  substances,  coal  is  perhaps  the  most  essentially 
valuable  and  important  to  any  country  that  is  favoured  by  its 
presence  in  workable  abundance ;  and  no  effort  should  be  spared 
to  develop  the  productiveness  of  any  region  where  the  evidences 
point  towards  its  existence.  It  will  be  perceived  by  what  has 
been  said  in  the  description  given  of  the  distribution  of  the  coal 
series,  and  better  still  by  reference  to  the  map,  that  the  natural 
outcrops  of  coal  seams  are  few;  and,  moreover,  that  the  areas 
occupied  by  what  may  be  termed  the  productive  measures,  are 
very  limited  in  extent.  In  regard  to  natural  outcrops,  it  is  not 
surprising  that  they  should  rarely  come  into  view,  seeing  that, 
except  in  the  courses  of  the  rivers,  the  whole  region  is  wrapped 
up  in  a  thick  mantle  of  superficial  drift,  which  is  itself  grown  over 

*  TOradium? 
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by  a  dense  forest,  or  covered  by  vast  bog  or  marsh.  And  even  in 
the  river  sectioDS,  as  I  have  already  shown  to  be  the  case  in 
Kobinson's  Brook,  the  rocks  are  often  so  thickly  covered  over 
with  boulders  and  other  debris,  as  to  be  all  but  totally  concealed 
for  miles  together.  Nevertheless,  the  few  outcropping  edges  that 
have  been  seen  are  of  themselves  sufficiently  important  to  justify 
a  careful  experimental  examination  being  made,  to  ascertain  the 
thickness  of  such  seams  at  the  different  parts  of  their  distribution; 
or  possibly  to  strike  upon  others  as  yet  quite  unknown.  For  this 
purpose  the  boring  rod  ought  to  be  diligently  applied ;  and  while 
the  evidences  so  far  tend  to  show  that  the  areas  represented  on 
the  map  by  e  are  those  in  which  workable  seams  are  most  likely 
to  be  found,  it  must  not  be  supposed  that  the  experiment  should 
be  limited  to  those  spots  alone.  On  the  contraiy,  it  would  be 
well  if  a  systematic  plem  of  boring  were  adopted  in  sectional  lines 
from  the  shores  of  St.  George's  Bay  to  the  mountains  in  each 
Carboniferous  area;  as,  although  in  many,  or  most  parts,  the 
presence  of  workable  coal  would  be  highly  improbable,  there  are 
other  mineral  substances,  salt  for  example,  which  in  springs  or  in 
solid  form  might  be  struck,  especially  among  the  lower  rocks  of 
the  formation,  and  which  may  exist  also  more  or  less  among  the 
higher  measures.  That  the  process  of  boring,  which  I  recom- 
mend, ought  to  precede  any  direct  attempt  to  open  up  mines, 
must  be  obvious  for  many  reasons ;  one  of  which  is  that  the  result 
of  a  series  of  experiments  would  indicate  the  most  eligible  posi* 
tions  for  sinking  shafts,  and  likewise  the  directions  in  which  the 
underground  work  should  proceed  with  most  advantage.  Another 
matter  wotdd  be  proved  also  of  much  consequence  in  regard  to 
the  actual  thickness  of  individual  seams,  respectively  at  one  place 
and  at  another ;  for  it  is  a  fact  well  known  to  practical  colliers, 
that  one  and  the  same  seam  will  be  found  in  many  cases  to  vary 
essentially  in  productiveness,  even  within  short  distances;  and 
that  a  splitting  or  wedging  out  will  occasionally  happen  which  will 
reduce  the  thickness  of  the  fuel  from  many  feet  to  a  few  inches. 
Nevertheless  there  often  appears  to  be  a  persistence  in  coal  seams 
over  the  sedimentary  strata  with  which  they  are  associated — a 
phenomenon  well  exemplified  by  Mr.  Bichard  Brown  in  his  work 
upon  the  Sydney  coal-field.  CSomparing  the  column  of  strata  as 
found  at  Lingan,  on  the  one  hand,  and  at  Low  Point  on  the  other, 
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Mr.  Brown  says,  ^From  No.  1  to  No.  6  (in  the  two  sections)  the 
agreement  is  perfect^  although  the  thickness  in  the  intervening 
strata  in  the  Low  Point  is  nearly  fcyar  Umei  preater  than  in  the 
Lingan  section."  Again,  he  says,  a  little  farther  on  regarding 
the  coincidence  of  the  two  sections,  ^'The  exception  just  men- 
tioned occurs  in  the  Lingan  seam  No.  6,  consisting  of  two  beds 
of  3  feet,  and  5  feet  8  inches  of  coal,  separated  by  only  one  inch  of 
shale  at  Indian  Bay,  which  is  represented  by  the  3-feet  and 
the  McGillivray  5-feet  seams,  separated  by  138  feet  of  shales 
upon  the  Low  Point  shore."  Further,  he  says,  **  Having  an  in- 
stance of  an  increase  of  twenty-eight  feet  in  half  a  mile  before  us, 
it  is  not  unreasonable  to  assume  that  the  same  bed  of  shale  has 
increased  to  138  feet  in  a  distance  of  seven  miles.*'  To  these 
remarks  a  footnote  is  added  which  is  worthy  of  quotation,  as 
showing  the  necessity  of  experiment,  particularly  in  an  unknown 
and  totally  wild  country : — *'  One  of  the  most  remarkable  instances 
of  the  splitting  of  a  coal  seam  occurs  in  the  northern  part  of  the 
South  Staffordshire  coal-field,  where  the  several  beds  of  the  thick 
coal,  or  10-yard  seam,  have  been  split  into  nine  distinct  seams; 
the  highest  and  lowest  being  separated  by  240  feet  of  sandstones 
and  shales,  within  a  distance  of  five  miles." 

Another  example  may  be  quoted  of  similar  occurrence  upon 
this  side  of  the  Atlantic,  and  upon  what  may  be  considered  the 
same  great  coal-fields  as  that  of  which  the  Newfoundland  series 
forms  a  part : — '^  The  coal  measures  of  the  Albion  mines,  Pictou, 
consist  of  the  same  materials,  and  contain  many  of  the  fossil 
remains  with  those  of  the  Joggins,  but  they  differ  in  the  arrange- 
ment of  these  materials  and  fossils.  Instead  of  a  great  number 
of  thin  beds  of  coal  and  bitimiinous  shale,  we  have  here  a  few 
beds  of  enormous  thickness,  as  if  the  coat-forming  processes,  so 
often  interrupted  at  the  Joggins,  had  been  allowed  to  go  on  for 
very  long  periods  without  interference."  * 

With  respect  to  the  contracted  size  of  the  productive  areas,  it 
has  been  shown  in  preceding  pages  that  on  the  south  side  of  St. 
Greorge's  Bay  the  dips  are  usually  high,  and  that  consequently  a 
great  accumulation  of  strata  will  occupy  but  a  short  distance 
across  the  measures,  with  which  measures  seams  of  coal  in  all 
probability  are  interstratified ;  while  on  the  north  side  of  the 

*  See  Dawson's '  Acadian  Geology,'  p.  818. 
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bay,  where  tlie  dips  are  at  a  low  angle,  there  is  ample  room 
within  the  Carboniferous  ground  to  bring  in  a  thickness  of  up- 
wards of  1000  feet. 

Coal  is  reported  to  exist  in  the  valley  of  the  Coal  Eiver,  and  a 
seam  of  nearly  a  yard  thick  is  said  to  have  been  seen  about 
14  miles  up  the  stream.  As  our  survey  did  not  extend  to  this 
part,  no  particulars  can  be  given;  but  judging  from  what  could  be 
seen  of  that  valley  from  the  tops  of  the  mountains  of  the  water- 
shed, I  conceive  there  can  be  very  little  room  for  a  large  accumu- 
lation of  coal  strata,  and  that  workable  seams  are  likely  to  be  of 
very  limited  extent. 

8dlL 

From  the  frequent  occurrence  of  brine  springs  throughout  the 
Carboniferous  regions,  and  especially  near  the  gypseous  division 
(fe),  there  is  every  reason  to  believe  that  salt  may  be  manufactured 
to  a  large  extent,  and  become  an  article  of  commerce.    Moreover, 
it  seems  by  no  means  unreasonable  to  suppose,  from  various  cir- 
cumstances that  have  been  observed,  that  the  mineral  may  still 
exist  in  the  solid  form  at  some  parts,  which  the  use  of  the  boring 
rod  may  eventually  prove.    On  the  Middle  Barachois  Brook, 
about  5  miles  up  its  course,  the  water  running  from  the  left 
bank  for  nearly  a  mile,  is  so  strongly  impregnated  with  salt  as 
to  be  quite  unpotable,  while  the  rocks  near  by  were  encrusted 
with  fine  crystals  of  the  mineral.     Salt  was  also  seen  on  the  upper 
reaches  of  the  same  river  encrusting  the  strata.    The  basic  con- 
glomerate strata  on  Robinson's  Brook  is  likewise  so  encrusted; 
and  on  the  north  side  of  the  anticlinal,  near  the  left  bank  close 
by  an  exposure  of  the  gypsum,  in  a  deep  conical  depression,  with 
a  strong  spring  bubbling  up  in  the  centre,  the  water  was  found  to 
be  slightly  brackish,  being  there  diluted  by  the  waters  of  the 
stream.     It  has  also  been  stated,  when  describing  the  distribution, 
that  saline  water  was  found  to  proceed  from  the  small  faults  in 
the  basic  conglomerate  at  Fishel's  Brook,  and  that  at  the  southern 
termination  of  division  a,  on  the  same  stream,  a  strong  saline- 
spring  bubbles  through  the  soil.    Between  Flat  Bay  Brook  and 
tlie  hills  near  Cairn  Mountain,  a  set  of  great  cavities,  resembling- 
inverted  cones,  were  observed  in  1866,  and  spoken  of  in  tha 
Reix)rt  for  that  year.     These   are   situated  very  near  to  the 
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position  of  the  great  mass  of  gypsum,  and  supposed  to  have  at 
one  time  been  reservoirs  of  crystalline  salt,  long  since  dissolved. 
Similar  depressions  occur  also  close  by  the  gypsum  at  Bomain's 
Brook. 

In  the  east  Bay  of  Fort-a-Port,  about  a  mile  west  from  Lead 
Cove,  a  mineral  spring  issues  from  a  fault  in  the  strata,  which  is 
supposed  to  possess  medicinal  qualities  of  a  high  order ;  and  is 
resorted  to  by  the  nearer  inhabitants  as  a  specific  for  many 
diseases.  A  sample  was  taken  for  analysis,  but  as  yet  I  have 
had  no  opportunity  of  having  it  submitted  to  that  test.  Within 
half  a  mile  from  the  spring,  some  small  masses  of  gypsum  pro- 
trude through  the  beach. 

Several  similar  springs  were  met  with  in  the  valleys  of  the 
Brooks  of  the  1st  area. 

Chfpsum. 

This  mineral  is  perhaps  distributed  more  profusely  and  in 
greater  volume  in  the  Carboniferous  country  of  the  1st  area  than 
in  any  part  of  the  North  American  continent  of  the  same  extent. 
The  enormous  development  of  it  at  Codroy,  the  EUghlands, 
Middle  Barachois,  Robinson's  Brook,  Fishel's  and  Flat  Bay 
Brooks,  are  evidences  of  the  persistency  with  which  it  preserves 
its  place  in  the  stratigraphical  sequence ;  while  the  more  isolated 
masses  of  Harry's  Brook,  Bomain's  Brook,  and  Port-a-Port  Bays, 
are  instances  of  its  presence  on  the  northern  side  of  St.  George's 
Bay.  As  an  article  of  export,  the  great  objection  which  presents 
itself  is  the  absence  of  secure  harbours  ;  Codroy  and  Sandy  Point 
being,  as  already  shown,  the  only  safe  places  to  embark  cargo ; 
but  its  value  for  agricultural  purposes,  were  the  St.  George's  Bay 
regions  settled,  cannot  be  overestimated.  In  order  to  show  the 
value  and  importance  of  gypsum,  as  also  the  various  purposes  to 
which  it  is  applied,  I  quote  the  following  &om  the  *  Geology  of 
Canada,'  chap.  xxi.  p.  763 : — 

**  The  amount  of  gypsum  raised  from  the  various  quarries  on 
the  Grand  Biver  is  about  14,000  tons,  which  is  for  the  most  part 
employed  for  agricultural  purposes,  and  is  consumed  in  Western 
Canada.  The  price  of  the  crude  gypsum  at  the  mine  is  about 
$2  per  ton ;  but  when  ground  for  use  at  the  mills  in  the  vicinity, 
it  is  sold  at  from  $3*50  to  $4.    Much  of  the  gypsum  is  white  and 
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pnre^  and  is  well  fitted  for  the  purposes  of  cemeiit  and  stucco. 
The  quality  which  is  used  for  this  purpose  sells,  when  ground,  at 
from  $5  *  50  to  $7  per  ton ;  and  when  calcined,  at  $16  per  ton. 
Large  quantities  of  gypsum  are  brought  to  the  Lower  Canada 
market  from  the  Magdalene  Islands." 

These  particulars  apply  as  far  back  as  the  year  1863 ;  probably 
the  consumption  at  the  present  time  is  much  greater,  and  the 
price  higher.  All  the  varieties  spoken  of,  are  to  be  had  in  abun- 
dance in  the  gypsiferous  deposits  of  Newfoundland. 

Lead. 

The  ores  of  lead  were  frequently  met  with  in  the  cracks  and 
crevices  of  the  Silurian  rocks  of  Port-arPort,  or  3rd  area;  but 
the  largest  surface  development  that  was  seen  was  among  the 
crushed  and  shattered  Carboniferous  strata,  where  they  were  let 
down  by  dislocation,  as  has  already  been  stated,  when  treating  on 
faults.  The  opening  which  was  commenced  at  Lead  Cove,  on  the 
property  of  the  Hon.  C.  F.  Bennett,  was,  at  the  time  of  my  visit 
(July  1873)  entirely  among  the  dislocated  Carboniferous  rocks 
where  the  greatest  display  of  galena  was  at  the  intersection  of  the 
east  and  west,  with  the  north  and  south  faults.  A  shaft  was  then 
being  sunk,  and  an  adit  driven  near  one  of  these  intersections,  but 
neither  was  sufficiently  far  advanced  to  prove  the  mine,  or  to 
determine  with  certainty  the  direction  the  principal  ore-bearing 
part  of  the  lode  would  tend.  The  impression  left  on  my  mind 
was,  and  still  is,  that  the  most  productive,  and  certainly  the 
easiest  worked  part,  will  be  found  to  be  among  the  more  super- 
ficial Carboniferous  rocks,  although  the  ore  may  prove  to  be  more 
solid  and  compact  in  the  dislocations  of  the  inferior  strata. 

Magnetie  Iron  Ore. 

Li  my  Beport  for  1866,  at  page  94,  a  notice  is  given  of  the 
presence  of  magnetic  iron  ore  at  the  Cairn  Mountain,  near  Flat 
Bay  Brook.  BQtherto  I  am  unaware  of  this  ore  having  been 
struck  in  any  great  mountain  mass,  although,  from  the  persistency 
of  its  appearance  on  the  surface  in  angular  fragments,  and  in  the 
form  of  magnetic  iron  sand,  together  with  its  frequent  presence 
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in  the  basic  Carboniferous  conglomerate  division  (a)  in  rounded 
boulders,  I  have  much  confidence  of  its  existence,  as  sucliy  along 
the  rauge  of  the  Laurentian  hills. 


VariofiB  Useful  Substances. 

The  other  economic  substances  of  the  region  are  building 
stone,  limestone,  grindstones,  whetstones,  red  and  yellow  ochrei 
petroleum,  peat,  and  shell  marl. 

The  sandstones  of  the  coal  measures  are  often  of  an  admirable 
quality  for  building  purposes,  and  usually  easily  worked ;  while 
others  are  probably  well  adapted  for  grindstones  and  whetstones. 
Excellent  examples  of  the  latter  description  were  observed  on  the 
Grand  Fond.  The  limestones  of  the  same  system  are  occasionally 
fit  for  burning  into  lime ;  but  in  many  instances  they  appear  to 
be  magnesian,  and  consequently  may  not  be  well  suited  for  appli- 
cation to  the  soil.  The  Silurian  limestones  on  the  north  side  of 
the  bay,  although  not  invariably,  are  generally  capable  of  being 
used  for  all  the  purposes  for  which  that  rock  is  required.  Par- 
ticulars regarding  these  and  other  mineral  substances,  will  be 
found  in  my  Beport  for  1866,  from  page  95  to  page  101  inclusive. 

Little  more  can  as  yet  be  said  in  regard  to  the  more  valuable 
metalliferous  ores,  further  than  has  already  been  stated  in  de- 
scribing the  distribution  of  Lower  Silurian  strata,  where  it  has 
been  shown  that  the  altered  rocks  of  the  Quebec  group  are  largely 
developed.  The  indications  of  copper  and  nickel  that  were  ob- 
served, although  not  sufiicient  to  warrant  outlay  in  mining,  are 
still  important  enough  to  deserve  attention,  and  encourage  close 
investigation;  while  the  vast  development  of  the  serpentines 
and  associated  rocks  at  Bluff  Head,  is  an  example  of  the  usual 
mineral  condition  of  the  great  metalliferous  zone  of  North 
America. 

Beports  were  current  in  the  St  George's  Bay  country  of 
metallic  silver  having  been  discovered  on  the  northern  shores 
between  the  Gape  and  Ship  Gove ;  but  there  is  much  reason  to 
doubt  the  accuracy  of  these  statements.  That  silver  may  exist 
in  combination  with  the  lead  ores  of  the  country  is  highly  pro- 
bable, and  that  native  silver  may  exist  is  at  least  possible;  but 
if  I   may  be  permitted  to  judge  from  the  character  of  some 
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specimens  which  were  put  into  my  hands  as  SQch,  the  fiact  is  very 
questionable.  These  specimens  are  evidently  an  alloy  or  artificial 
combination,  worked  up  with  a  design  to  imitate  a  natural  pro- 
daction ;  but  in  which,  so  &r  as  I  have  been  able  to  ascertain,  not 
a  trace  of  silver  appears  to  exist. 

I  have  the  honour  to  be. 

Your  Excellency's  most  obedient  servant^ 

Alexander  Mubbat. 
His  Excellency  Ciolonel  Hill,  CJ3., 

Governor  of  Newfoundland,  &c.  &c.  &c. 


Gbologioal  Subvet  Orwwm, 
8t.  John's,  March  9tk^  1874. 

May  it  please  your  Excellency, — 

In  laying  my  Beport  upon  the  proceedings  of  the  Geological 
Survey  for  1873  before  your  Excellency,  I  beg  leave  particularly 
to  draw  your  attention  to  the  first  and  last  parts  of  that  document, 
namely,  in  the  first  place  to  the  account  given  of  the  agricultural 
capabilities  of  the  regions  explored ;  and,  secondly,  to  the  descrip- 
tion given  of  the  mineral  economics  distributed  over  the  same 
areas ;  as  I  feel  convinced  that  much  of  the  future  progress  and 
prosperity  of  this  island  will  depend  upon  the  system  that  is 
adopted,  and  means  taken  for  the  development  of  these  resources. 
And  in  this  connection,  I  hope  it  will  not  be  deemed  beyond  the 
limits  of  my  proper  province  to  suggest,  with  all  deference  and 
respect,  that  some  change  should  be  effected,  as  to  the  disposal  of 
wild  lands  for  mining  or  other  purposes.  As  the  law  stands  at 
present,  if  I  am  rightly  informed,  a  grant  of  land  of  one  square 
mile,  ostensibly  acquired  for  mining,  implies  also  the  possession 
in  fee-simple  of  the  surface;  whereas,  an  agriculturist  or  a 
lumberer  is  restricted  to  an  area  of  50  or  100  acres.  My  idea 
is,  that  a  mining  right  should  be  altogether  exclusive  of  any 
claim  whatever  to  the  surface,  unless  it  is  also  specifically  taken 
up  for  the  purposes  of  agriculture ;  and,  then,  on  the  same  terms 
that  it  would  be  by  any  other  ordinary  settler.  In  more  advanced 
countries  the  agriculturist  precedes  the  miner,  and  the  latter  is 
compelled  to  remunerate  the  former  for  surface  damage  done  in 

2  A 
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pursuit  of  mining  operations.  Here  the  case  would  be  reyersed 
in  order,  but  the  miner,  if  he  owns  the  surface,  would  still  be 
proportionally  the  loser,  by  the  deterioration  of  the  surface  by  his 
own  works,  which  would  probably  interfere  with  the  disposal  or 
improvement  of  the  land. 

My  belief  is,  that  if  large  blocks  of  this  territory  were  per- 
mitted to  be  sold  to  wealthy  capitalists  under  certain  restric- 
tions, whose  interest  would  urge  them  to  foster  emigration  and 
cultivation  of  the  soil,  a  very  few  years  would  be  required 
to  convert  the  present  wilderness  into  a  flourishing  settlement. 

I  have  the  honour  to  be, 

Your  Excellency's  most  obedient  servant, 

Alexakdeb  Mubbat. 
His  Excellency  Colonel  Hill,  C.B., 

Governor  of  Newfoundland,  &c.  &c  &c. 
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CHAPTER  XIV. 

REPORT  FOR  1874.— SURVEY  OP  THE  GANDER  RIVER  AND  LAKE-^ 
LETTER  ADDRESSED  TO  HIS  EXCELLENCY  SIR  STEPHEN  J. 
HILL,  K.C.M.G.,  Aa  &o.— MR.  HOWLEY^  SURVEY  AND  EXAMINA- 
TION OF  PORT-A-PORT  BAY  AND  PARTS  OF  ST.  GEORGE'S  BAY. 

GxoLooiOAL  SuBVET  Omoi, 

St.  John's,  Febnidry  27<A,  1S73. 

May  it  pleask  your  Exoellency, — 

In  my  letter  dated  November  26th,  1874,  an  outline  was  given 
of  the  proceedings  of  the  Geological  Survey  during  the  summer  and 
autumn  of  that  year,  which  I  now  beg  to  submit  in  fuller  detail. 

Mr.  Howley's  Beport  to  me  upon  the  western  districts  which 
he  was  instructed  to  examine,  I  beg  also  to  lay  before  your 
Excellency,  and  it  gives  me  much.  satisfiEkction  to  be  enabled  to 
state  that  the  results  of  his  labours  are  in  the  highest  degree 
creditable  to  himself,  and  that  tho  energy  and  perseverance  he  haa 
displayed  in  working  out  the  topographical  features,  together  with 
the  geological  relations,  of  a  country  beset  with  many  difficulties, 
can  hardly  be  too  highly  commended.  By  comparing  the  map  of 
St.  George's  Bay  and  Port-a-Port,  which  accompanies  this,  with 
any  of  the  old  surveys,  it  will  be  seen  that  nearly  the  whole  coast- 
line has  been  altered,  the  errors  in  the  latter  in  many  cases 
having  been  found  to  amount  to  several  miles  both  in  latitude  and 
longitude,  rendering  such  plans  utterly  worthless  for  the  repre- 
sentation of  geological  structui-e,  or  as  a  base  for  laying  off  mineral 
or  agricultural  lands. 

A  tracing  of  my  own  work  upon  the  Gander  River  country  will 
also  be  furnished  with  this  Beport,  upon  which  I  have  laid  down  a 
systematic  plan  for  the  subdivision  of  the  land,  for  the  approval  of 
your  Excellency  in  Council.  Particulars  descriptive  of  this  map 
will  be  given  farther  on.* 

Description  of  the  Gander  Biver. 

The  entrance  to  the  Gkinder  Biver  is  approached  from  the  sea 

at  Sir  Charles  Hamilton's  Sound,  by  the  great  inlet  of  Gander 

Bay,  lying  nearly  on  a  meridian  for  a  distance  of  about  20  miles, 

contracting  in  its  southerly  course  gradually  from  a  width  of  4  or 

*  See   p.  368,Letter  addzened  to  hi«  BioeUenoy  Sir  Stephen  J.  HUl,  Nov.  26th 
1874. 

2  ▲  2 


852 


GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND. 


5  miles  at  the  month  to  half  a  mile  at  Salt  Island  near  the  head, 
which  is  m  lat  49°  17'  N.,  and  long.  54^  29'  W.  The  position  of 
Salt  Island  having  recently  been  determined  by  Staff-Commander 
Kerr,  B.N.9  of  the  Admiralty  Coast  Survey,  it  was  taken  as  a 
starting-point  for  our  survey  of  the  interior.  The  bay  continues 
its  southerly  course  above  Salt  Island,  for  about  a  mile  and  a  half 
to  the  entrance  to  the  main  river,  before  reaching  which  two 
important  streams  are  passed,  one  Mling  from  the  eastward,  the 
other  from  the  westward.  These  are  known  respectively  as  Barry's 
Brook  and  the  North- West  Brook.  Above  the  entrance  the 
coarse  of  the  main  river  upwards  bends  a  little  to  the  westward 
for  about  2  miles,  where  the  tide-water  terminates. 

The  following  tabular  arrangement  of  the  courses  and  distances 
is  given  with  a  view  to  rendering  the  geography  of  the  r^on  in 
general,  and  of  this  great  river  in  particular,  as  intelligible  as 
possible.    All  bearings  are  from  the  true  meridian : — 
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From  entrance  from  bay  to  end  of  tide-water.  • 
Bapids  and  current ;  strong  rapida  through  a 

group  of  islanda  approaching  the  first  pond. 
Across  the  first  pond. 
Up  first  pond  to  the  narrows,  whore  there  is  a 

very  slight  cnrrent. 
Up  second  pond  to  where  cnrrent  begins. 
Along  main  channel,  and  strong  oorrent. 
Through  a  group  of  isUtnds;  strong  current 

reaches  to  the  right  side  of  Bound  Pond. 
Obliauely  across  Bound  Pond  to  left  side. 
Up  Hound  Pond  to  lower  end  of  a  group  of 

isbinds  whero  cnrrent  begins. 
General  course  through  we  islands:  pretty 

swift  curront 
General  course  to  the  eastern  projecting  point 

of  fourth  pond. 
To  the  middle  of  the  fourth  pond. 
Up  fourth  pond  to  lower  end  of  a  group  of 

islands. 
Up  swift  curront  through  islands. 
8wift  current. 

8wift  current  most  part  of  this  course. 
In  this  course  thero  aro  a  succession  of  small 

chutes  or  strong  rapids. 
Along  a  succession  of  rapids  to  the  leyel  and 

outlet  of  the  great  lake. 

Total  distance  by  conrseSy  and  rise  from  the 
entrance  at  Grander  Bay  to  the  outlet  of  the 
great  lake. 
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From  the  outlet  a  narrow  arm  bearing  a  little  westward  of  south 
about  4  miles  in  length,  with  an  average  breadth  of  half  a  mile, 
leads  to  the  great  body  of  the  lake  which  lies  transversely  to  the 
general  course  of  the  river  .below.  A  prominent  point  called 
King's  Head  divides  the  narrow  arm  of  the  outlet  from  the  great 
eastern  arm.  From  King's  Head  the  western  portion  of  the  lake 
bears  south-westerly,  where,  at  its  widest  part,  it  is  nearly  3  miles 
across  ;  but  this  expanse  is  divided  by  a  peninsula  and  a  group  of 
islands  on  the  south  side,  forming  the  approach  to  the  main  river 
on  the  north-west  side,  and  the  south-west  arm  on  the  other  or 
south-east  side.  From  King's  Head  a  bearing  S.  33"^  W.,  3  miles 
60  chains,  reaches  the  extreme  end  of  the  peninsida,  the  islands 
lying  on  the  north-west  side  of  the  line,  from  which  point  the 
main  river  arm  bears  upwards  S.  73**  W.,  about  4^  miles,  with 
a  breadth  varying  from  a  mile  and  a  half  or  upwards  to  a  little 
less  than  a  mile,  finally  reaching  a  group  of  low,  flat  islands  at 
the  outlet  of  the  main  river.  From  the  point  of  the  peninsula 
S.  24''  £.,  1  mile  33  chains,  reaches  the  entrance  to  another 
large  branch  of  the  river  called  the  south-west  branch,  the  course 
passing  diagonally  across  the  south-west  arm,  which  carries  an 
average  width  of  a  little  over  1  mile. 

At  King's  Head  the  entrance  to  the  great  eastern  arm  is  rather 
over  a  mile  wide,  and^the  bearing  up  it  is  N.  81^  E.  for  11  miles, 
along  which  course  the  width  varies  from  a  mile  to  upwards  of  one 
mile  and  a  quarter ;  and  at  the  bend,  at  the  termination  of  this 
distance,  it  widens  to  nearly  2  miles.  The  next  bearing  up  the 
same  arm  is  S.  39°  £.,  6  miles;  then  east  5  miles  60  chains; 
and  finally  S.  56°  £.,  2  miles  and  25  chains  to  the  extreme  eastern 
end,  where  a  good  sized  brook  falls  in  from  the  south-eastward. 
The  width  of  the  lake  in  these  last  courses  varies  at  different  parts 
from  a  little  over  to  something  under  a  mile  until  taking  the  final 
turn,  from  whence  it  contracts  gradually  towards  the  eastern 
termination.  According  to  our  survey,  the  eastern  extreme  lies 
in  lat.  48°  51'  N.,  long.  54°  22'  W.,  nearly. 

The  surface  area  of  Gkinder  Lake  is  between  40  and  50  square 
miles.  In  my  letter  of  November  26th,  1870,  it  was  also  shown 
that  I  failed  to  strike  soundings  with  67^  fiEkthoms  of  line,  until 
reaching  near  to  the  eastern  end,  where  bottom  was  struck  at 
51  i  fathoms.    Since  that  letter  was  written  I  have  received  a  coil 
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of  salmon  twine,  90  fathoms  in  length,  which  I  assume  to  be  the 
depth  found  by  a  trapper  I  engaged  to  try  the  soundings ;  but 
this  person,  being  unable  to  read  or  write,  sent  no  further  par« 
ticulars.  There  are  some  curious  phenomena  obserrable  upon  this 
lake,  dependent  in  all  probability  in  a  great  degree  upon  its  vast 
depth.  According  to  the  Indians  and  trappers  who  frequent  the 
region,  and  who  usually  spend  more  or  less  of  the  winter  months 
there,  the  surface  is  seldom  frozen  over  during  these  months,  and 
it  is  not  until  late  in  March  or  in  April,  when  all  the  minor  ponds 
are  about  to  break  up,  that  a  thin  pellicle  of  ice  is  formed  extend* 
ing  from  shore  to  shore.  At  that  time,  while  the  ground  is 
saturated  by  the  melting  snow  and  falb'ng  rain,  and  every  tributary 
swollen  to  its  utmost  capacity,  pouring  great  volumes  of  chilled 
water  on  to  the  still  surface  of  the  lake,  it  seems  probable  enough 
that  this  excessive  supply  may  form  an  upper  stratum  which, 
before  amalgamating  with  the  warm  strata  below,  gets  caught  by 
a  sharp  frost,  while  many  more  degrees  of  lower  temperature 
would  be  unavailing  in  the  formation  of  an  ice  sheet,  when  the 
natural  and  normal  circulation  was  uninterrupted.  I  was  also 
informed  that  the  river  was  unencumbered  by  ice  rafts  as  other 
rivers  even  in  the  greatest  freshets,  notwithstanding  that  there  are 
distinct  evidences  of  the  great  lake  rising  above  its  normal  level 
fully  9  feet,  and  this  statement  seems  to  be  verified  by  the  absence 
of  any  appearance  of  ice^grinding  on  the  trunks  of  the  trees,  or 
of  undermining  of  the  banks,  as  is  usually  seen  on  all  rapid 
streams. 

While  on  this  lake  we  were  much  struck  by  observing  an 
irregular  or  spasmodic  rise  and  fall  of  the  water's  level,  without 
any  apparent  atmospheric  cause.  With  a  very  steady  barometer, 
and  daring  an  interval  of  calm  and  hot  weatlier,  the  level  of  the 
surface  was  noticed  to  vary  some  5  or  6  inches  in  the  course  of  the 
day ;  and  I  observed  on  one  occasion,  at  the  entrance  to  the  main 
river  arm,  that  the  current  ran  towards  tlie  river  at  the  rate  of 
about  half  a  mile  an  hour.  Charles  Francis,  the  Indian  guide,  who 
was  then  in  my  employ,  told  me  he  had  often  witnessed  this 
phenomenon,  and  that  at  the  extreme  eastern  end  of  the  lake 
he  had  once  perceived  a  rise  and  fall  in  one  day  of  fully  a 
foot. 

The  main  branch  of  the  river  at  the  extreme  western  end  of 
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the  lake  bears  upwards  S.  28°  W.  for  6  or  6  miles,  beyond  which 
the  general  course  is  probably  a  little  more  westerly  until  reaching 
the  head  waters  on  the  eastern  side  of  the  watershed  of  the  Bay 
East  Eiver.    See  Report,  1870. 

The  south-west  branch  bears  upwards  from  its  outlet  into  the 
lake,  very  nearly  due  south,  and  was  followed  and  measured  for 
over  5  miles ;  but  it  appears  to  maintain  the  same  bearing  upwards 
for  many  miles  farther.  According  to  my  Indian  informant,  the 
distance  from  the  part  we  reached  to  the  sources  would  take  three 
days  to  travel  following  the  valley,  which  may  fairly  be  taken  to 
represent  a  distance  of  between  80  and  90  miles ;  the  lower  part 
of  which  meanders  in  a  southerly  direction,  as  already  stated, 
while  the  upper  reaches  bend  south-easterly,  encircling  the 
tributary  waters  of  the  Gambo,  as  well  as  the  miuor  streams 
which  fall  into  the  eastern  arm  of  the  great  lake. 

The  principal  tributaries  of  this  great  river  in  succession 
upwards  are,  Belman's  Brook,  Weir*s  Brook,  Island  Pond  Brook, 
Joniton's  Brook,  Miller's  Brook,  Joe  Batt's  Brook,  Home  Brook, 
and  the  Salmon  River,  below  the  lake ;  and  falliug  iuto  the  lake 
there  are  Square  Wigwam  Brook,  Careless  Brook,  Hunt's  Brook, 
Charlie's  Brook,  Joe's  Brook,  the  North-East  Brook,  and  the  brook 
which  falls  in  at  the  extreme  eastern  end.  Besides  these,  there 
are  innumerable  minor  streams  and  rivulets  which  £Etll  either  into 
the  lake  or  the  river  below. 

GEOaRAPHICAL. 

Following  the  course  of  the  river  upwards,  the  valley  on  either 
side  presents  alternations  of  extensive  low-lying  flats  and  gently 
swelling  hills,  covered  with  dense  forest  from  bottom  to  top.  In 
some  cases  the  flats  are  wet  and  marshy ;  and  on  the  sides  of  the 
hills  the  bold  outline  of  a  rocky  cliff  occasionally  presents  itself, 
but  by  far  the  greater  portion  of  the  surface  is  composed  of 
detrital  material,  surmounted  by  a  clayey  and  arenaceous,  or 
sometimes  marly  soil.  Belman's  Brook  joins  the  river  on  the 
left  side  of  the  5th  course  of  the  table,  and  Weir's  Brook  falls  in 
a  little  higher  on  the  opposite  or  right  side,  both  streams  pro- 
ceedinf^  from  lakes  of  considerable  area  some  miles  inland.  The 
highest  land  seen  in  the  valley  is  within  the  lower  forks  of  these 
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Btrdams,  where  a  range  of  hills,  densely  wooded  to  the  summit^ 
rises  pretty  abruptly,  especially  on  the  southern  side,  to  an 
elevation  of  about  400  feet  over  the  level  of  the  first  pond.  The 
timber  of  these  lower  reaches  of  the  valley  consists  of  the  usual 
varieties  of  hardwood  and  evergreen  trees,  and  amongst  the  latter 
pine  and  white  spruce  are  very  abundant,  although  not  usually  of 
very  large  dimensions,  many  of  the  more  valuable  trees  near  the 
banks  having  either  been  culled  out  or  ruthlessly  wasted,  in  a 
manner  which  I  shall  take  occasion  to  mention  at  another  place. 
Above  the  junction  of  these  brooks,  the  surface  is  everywhere 
gently  undulating  and  covered  with  forest,  pine  trees  increasing  in 
size  and  number  as  the  ascent  is  made,  until  reaching  Home 
Brook,  which  fiedls  into  the  fourth  pond  on  the  left  side,  where  a 
wood  of  white  birch  has  replaced  the  original  forest,  long  since 
swept  away  by  fire.  Some  very  large  pines  were  observed  on  the 
reaches  between  Bound  and  Fourth  Ponds,  groves  of  which  timber 
are  in  ample  abundance  on  both  sides  of  the  stream.  A  strip  of 
white  birch,  which  marks  the  course  of  a  former  fire,  continues  up 
the  left  side  from  Fourth  Fond  to  the  lower  arm  of  the  great  lake, 
but  amongst  it  and  all  around  many  stately  pines  still  remain  un- 
scathed. Joniton's,  Miller's,  and  Joe  Batt's  Brooks  £eJ1  into  the 
main  river  on  the  right  side  between  Bound  and  Fourth  Ponds. 
They  are  each  streams  of  moderate  size,  and  flow  for  the  greater 
part  through  a  densely  wooded  and  generally  level  country  on 
the  northern  side  of  the  watershed  between  the  river  and  the 
eastern  arm  of  the  great  lake.  The  largest  tributary  is  the 
Salmon  Biver,  which  joins  about  a  mile  below  the  outlet  of  the 
lake  on  the  left  side.  It  takes  its  rise  in  a  multitude  of  small 
ponds  and  tarns  to  the  northward  of  the  Blue  Mountain  Tolt  (to 
be  described  hereafter),  the  streams  from  which  unite  before 
entering  a  lake  about  3  miles  from  the  outlet,  from  whence  it 
flows  rapidly  due  east  to  its  junction  with  the  main  river.  Square 
Wigwam  Brook  and  Careless  Brook  fall  directly  into  the  lake  from 
the  westward,  the  former  joining  at  the  northern  or  lower  arm,  the 
latter  on  the  main  western  body  of  the  lake.  A  fringe  of  densely 
wooded  country,  varying  in  width  from  less  than  a  mUe  to  about 
3  miles,  skirts  the  north-western  shore  of  the  lake  from  the 
entrance  to  the  main  river  to  Salmon  Biver.  This  belt  of  wooded 
country  is  for  the  greater  part  level  or  undulating,  of  a  good  light 
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soil,  and  well  supplied  with  pine,  spruce,  and  hardwood;  but, 
beyond  it  to  the  north-westward,  the  character  entirely  changes, 
and  a  wide  expanse  of  barrens  and  marshes  succeeds.  Hunt's 
Brook,  Charlie's  Brook,  and  Joe's  Brook  fall  into  the  eastern  arm 
of  the  lake  on  the  south  side,  the  waters  of  the  former  stream 
interlocking  with  the  sources  of  the  Gambo.  The  North-East 
Brook  joins  on  the  north  side  at  the  bend  near  the  eastern  end  of 
the  arm,  and  proceeds  from  a  large  lake  about  a  mile  and  a  half 
inland;  its  course  marking  pretty  nearly  the  boundary  which 
divides  the  forest  from  the  burnt  lands. 

From  the  midst  of  the  great  plain  north-west  of  the  main 
river  and  arm,  a  series  of  isolated  mountain  peaks  arise,  among 
which  the  most  marked  and  conspicuous  is  the  Blue  Mountain 
Tolt  or  Mount  Peyton,*  the  summit  of  which  probably  commands 
the  finest  panorama  in  the  island.  Two  other  peaks  called  the  Big 
Look-out  and  the  Little  Look-out,  are  also  well-marked  features, 
although  of  much  less  altitude,  and  were  found  very  serviceable 
as  points  in  the  triangulation.  From  the  entrance  to  the  main 
river  a  bearing  N.  86^  W.,  a  little  over  a  mile,  reaches  the  summit 
of  the  Little  Look-out,  and  the  same  bearing  for  6  miles  farther 
reaches  the  summit  of  Mount  Peyton.  The  Big  Look-out  bears 
from  the  Little  Look-out  N.  18®  W.,  8  miles. 

Mount  Peyton  rises  to  an  altitude  of  about  1670  feet  above  the 
level  of  the  sea,  towering  majestically  over  the  vast  barrens  and 
marshes,  which  are  dotted  over  by  innumerable  ponds  and  tams^ 
the  sources  of  many  streams  flowing  in  different  directions.  The 
northern  and  north-eastern  sides  of  this  mountain  present  a  nearly 
perfectly  perpendicular  face  of  some  700  or  800  feet  sheer  down  to 
the  general  level  of  the  plain,  while  the  southern  and  western 
flanks  slope  abruptly  but  accessibly,  and  are  partially  and 
irregularly  spotted  with  copse-like  groves  of  stunted  timber^ 
through  which,  however,  fire  has  made  sad  havoa 

From  the  base  of  the  mountain  the  Little  Battling  Brook  of 
the  Exploits  takes  its  rise  in  one  of  the  larger  ponds,  the  stream 
from  which  can  be  seen  from  the  summit  wending  its  way  to  the 
westward ;  the  upper  waters  of  the  brooks  of  Burnt  Bay,  Lidian 

*  Called  in  honour  of  John  Peyton,  Esq.,  J.P.,  as  oyerlooking  the  scene  of  manj 
of  his  youthful  adventures  during  the  days  of  the  now  extinct  race  of  Beothios  9r 
Red  Indians  of  Newfoundland. 
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Arm,  and  Loo  Bay  are  visible  to  the  northward,  while  trending 
easterly  are  the  waters  of  the  Salmon  Biver  and  Careless  Brook 
of  the  Gander.  The  scene  which  presents  itself  on  all  sides  from 
this  isolated  summit  is  indescribably  grand.  Looking  to  the 
westward,  the  valley  of  the  Exploits  can  be  traced,  with  Hodge's 
Hill  giving  out  its  sharp  and  rugged  outline  to  the  sky ;  to  the 
northward  the  Bay  of  Exploits  is  spread  out  like  a  map,  with  its 
innumerable  islands  and  peninsulas ;  and  away  across  the  Great 
Bay  of  Notre  Dame,  till  the  faint  loom  of  the  hills  of  Gape  St.  John 
bounds  the  horizon  on  the  one  hand,  and  the  distant  points  of  the 
Fogo  Islands  break  the  uniformity  of  thQ  ocean  expanse  on  the 
other ;  to  the  eastward  lies  the  green  valley  of  the  Gander,  whose 
waters  glisten  here  and  there  through  the  dark  foliage  of  the 
forest  wending  their  way  to  the  sea ;  and  the  serpentine  form  of 
the  eastern  arm  of  the  lake  can  be  followed  by  the  eye,  stretching 
its  silvery  waters  away  towards  Bonavista  Bay ;  to  the  south-east 
lie  the  rich  alluvial  burnt  lands  of  the  south-west  branch  and  of 
the  Upper  Gambo ;  while  far  to  the  southward  and  south-westward 
the  prospect  is  bounded  by  the  hills  of  the  watershed  of  the  south- 
flowing  rivers. 

The  ultimate  sources  of  the  main  river  rising  at  no  great  dis- 
tance from  the  head  of  Bay  D'Espoir,  and  flowing  thence  in  a  gene^ 
rally  north-east  course,  must  make  a  total  length  of  not  less  than  100 
miles  in  a  straight  line  from  its  head  to  the  outlet  of  Gander  Bay; 
while  the  length  of  the  south-west  branch  which  interlocks  with 
the  head  waters  of  the  Gambo  and  the  Terra  Nova  Bivers,  cannot 
be  much  under  80  miles,  following  its  sinuosities  where  it  enters 
the  great  lake.  The  country  drained  altogether,  consequently, 
would  appear  to  be  between  2500  and  2700  square  miles.*  Of 
this  great  expanse  of  country,  a  very  large  proportion,  particularly 
eastward  from  the  main  river,  is  of  rich  and  fertile  soil,  as  amply 
testified  to  by  its  indigenous  produce,  which  to  a  great  extent 
consists  of  pine  and  spruce  of  a  very  superior  size  and  description, 
intermingled  with  balsam  fir,  white  birch,  and  poplar,  the  ground 
often  being  thickly  matted  over  by  an  underbrush  of  ground 
hemlock.  It  is  greatly  to  be  regretted,  however,  that  chiefly,  if 
not  altogether,  from  the  careless  use  of  fire  on  the  part  of  trappers 
who  frequent  these  regions,  great  damage  has  been  done  to  those 

*  Probably  nearer  8000  square  miles. 
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noble  forests.  The  great  fire  of  1867  appears  to  have  originated 
in  the  region  west  of  the  main  river,  probably  not  far  from  the 
Great  BattliDg  Brook  of  the  Exploits,  and  proceeding  easterly 
swept  the  forests  on  the  main  river  above  the  lake ;  thence, 
crossing  the  south -west  branch  about  4  miles  up  its  course,  striking 
for  the  head  of  Hunt's  Brook  and  some  of  the  tributaries  of  the 
Gambo,  struck  upon  the  great  lake  near  Joe's  Brook,  whence  it 
crossed  uninterruptedly  to  the  sea  at  Bonavista  Bay.  The  result 
of  partial  fires  is  observable  besides  at  several  othdr  parts  of  the 
lake  and  river  shores,  which,  in  almost  every  case,  could  be  traced 
to  the  remains  of  a  shed,  or  what  had  been  the  temporary  habita- 
tion of  a  trapper.  Notwithstanding  that  great  damage  has,  in  this 
way,  been  inflicted  over  a  large  area,  were  the  country  now 
occupied  by  lumberers  or  settlers,  a  very  large  proportion  of  the 
timber  might  still  be  utilised,  as  we  found  upon  trial,  upon  several 
trees,  that  they  were  still  sound  and  solid,  though  dead ;  and  even 
if  unfit  for  lumber  or  spars,  millions  of  cords  of  the  best  description 
of  firewood  might  there  be  readily  procured. 

Within  this  region  there  probably  is  nearly,  or  quite,  700 
square  miles  admirably  adapted  for  the  pursuits  of  agriculture, 
and  not  a  very  much  smaller  area  still  covered  with  pine  and 
spruce,  where  a  great  trade  in  lumber  might  be  prosecuted  with 
profit  to  adventurers  and  immense  advantage  to  the  country  at 
large.  Were  the  tracts  surrounding  the  head  waters  of  the 
Gambo  and  the  south-west  branch  to  be  taken  into  accoant,  I 
have  little  doubt  the  area  would  be  extended  to  1000  square 
miles.  In  order  to  illustrate  this,  I  have  shown  upon  the  map  a 
systematic  plan  for  subdividing  the  land,  the  surface  of  which  is 
laid  ofi*  in  blocks  of  6  miles  square,  each  containing  an  area  of  36 
square  miles.  Of  these  suppose  20  to  be  reclaimable,  there  would 
be  a  total  of  720  square  miles.  The  plan  adopted  in  the  construc- 
tion of  this  map  was  to  take  the  meridian  of  Salt  Island  as  a  base- 
line upon  which  the  whole  system  of  blocks  is  erected.  Following 
this  meridian  from  Salt  Island  southerly,  it  will  strike  the  eastern 
arm  of  the  Great  Lake  on  the  north  side  about  2  miles  west  from 
the  mouth  of  the  North-East  Brook,  and  on  the  south  side  at  the 
entrance  to  Joe's  Brook ;  thence  continuing  southerly  to  near  the 
parallel  of  48°  49'  N.  lat.  This  parallel  then  forms  a  rectangular 
base  up  to  about  the  longitude  of  55°  1'  W.  These  two  lines  being 
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each  divided  into  lengths  of  6  miles,  and  lines  extended  from  eack 
subdivision  to  meet  similar  subdivisions  on  the  respective  parallels 
and  meridians  north  and  west,  form  the  groundwork  of  the  whole 
area.*  For  further  subdivision  it  will  be  perceived  that  the 
northern  boundary  of  blocks  1  and  2  is  on  the  parallel  of  49^  15', 
which  crosses  the  river  close  to  the  termination  of  the  tide-water, 
and  that  the  meridian  of  Salt  Island,  54°  29',  intersects  this  line 
very  close  to  the  right  bank  at  a  point  where  a  path  was  out  some 
years  ago,  known  as  Knight's  Bead.  These  blocks  show  the 
principle  upon  which  lots  for  settlement  ought  to  be  arranged. 
First  of  all,  the  block  is  cut  up  into  single  square  miles,  and  then 
again  each  mile  is  divided  into  six  lots  or  equal  areas  of  100  acres, 
leaving  a  balance  of  40  acres  as  a  reserve  for  local  roads  in  every 
mile.  In  order  to  give  the  lots  a  fair  proportion  of  frontage  to 
the  river,  the  concessions  include  one  mile  of  distance  upon  a 
parallel  of  latitude,  while  the  lots  are  onensixth  of  a*  mile  upon  a 
meridian  of  longitude.  At  the  south-western  extreme  of  the  plan, 
No.  25  block  is  similarly  subdivided  as  another  example,  and  the 
same  system  can  be  applied,  as  best  adapted  to  the  peculiarities 
of  the  various  localities,  over  the  whole  of  an  extended  area. 
Each  block  is  intended  to  represent  a  township,  and  the  dividing 
lines  between  them  are  supposed  to  be  reserved  as  main  lines  of 
road.  As  each  lot,  except  where  the  frontage  is  broken  by  the 
river  or  lake,  is  supposed  to  be  100  acres  of  land,  there  will  be  an 
overplus  of  acreage  in  each  unbroken  township  of  1520  acres 
which  would  be  a  reserve  for  local  roads. 

As  nearly  the  whole  of  the  area  lying  between  the  eastern  arm 
of  the  lake  and  the  main  river,  and  a  great  extent  of  country  on 
the  north-west  side  of  the  latter,  as  well  as  on  the  south  side  of 
the  lake,  and  for  some  distance  up  the  south-west  branch,  is 
thickly  grown  over  by  magnificent  pine  and  spruce,  I  cannot 
conceive  any  better  possible  plan  for  gradually  improving  the 
surfEice  of  the  country  and  preparing  it  for  regular  settlement 
than  by  encouraging  the  introduction  of  capital  to  be  applied 
towards  utilising  these  splendid  forests  of  timber. 

Nor  is  the  value  of  the  timber  the  sole  consideration,  for  it 

*  It  will  bo  obeerved  that  by  this  process  no  aUowanoe  is  made  for  the  con* 
Tergence  of  the  meridians ;  but  the  consequent  differe&t  size  of  the  blocks,  in  leality, 
is  neverthelees  inoonsideiable. 
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will  most  assnredly  be  found  that  the  opening  up  and  settlement 
of  the  country  will  primarily  be  brought  about  by  the  operations 
of  the  lumberer,  legitimately  or  otherwise,  and  many  of  those 
employed  in  clearing  the  forest  will  be  among  the  very  first  per- 
manent occupiers  of  the  soil.  With  the  timber  trade,  cattle, 
horses,  and  sheep  will  speedily  be  introduced ;  grain,  grass,  and 
roots  will  be  cultivated ;  while  labour  will  be  in  such  demand 
that  there  need  not  be  an  unemployed  hand  throughout  the  year, 
from  one  end  to  the  other  of  the  colony,  and  heggary  ought  to 
utterly  disappear  from  the  laud.  Much  has  been  said,  and  nearly 
as  much  published,  about  the  propriety  of  letting  out  these  vast 
lands  as  timber  limits,  which,  according  to  some  ecouomists,  ought 
to  be  reserved  for  the  exclusive  uses  of  fishermen.  In  answer  to 
such  objections,  I  am  prepared  to  show  that  hitherto  no  fishermen 
have  ever  visited  the  parts  I  especially  refer  to  for  any  purpose 
beyond  procuring  a  supply  of  fur  or  venison;  and  such  visits 
frequently,  if  not  invariably,  terminate  by  setting  fire  to  the 
woods,  and  destroying  more  or  less  valuable  timber.  Next,  I 
maintain  that  not  only  would  the  revenues  of  the  colony  be 
largely  increased  by  the  introduction  of  the  lumber  trade,  but  the 
fishermen  themselves  as  a  body  wpuld  be  those  of  all  others  who 
would  reap  the  most  benefit  by  it.  It  would  (and  it  will)  give 
ample  employment  to  hundreds  who  would  otherwise  be  idle,  and 
would  bring  comfort  and  independence  to  many  destitute,  who, 
but  for  such  occupation,  would  be  seeking  for  charity ;  and  finally, 
millions  upon  millions  of  feet  of  lumber  will  be  saved  and  turned 
to  account,  instead  of  being,  as  hitherto,  ruthlessly  wasted  or 
destroyed.  This  last  assertion  regarding  waste  is  founded  upon 
testimony  that  defies  contradiction,  and  upon  fs^iA  which  I  have 
myself  witnessed;  and  here  is  an  example  which  will  apply 
generally : — A  fisherman  requires  a  spar  for  one  purpose  or 
another,  and  he  straightway  goes  to  the  woods  to  procure  one.  In 
making  his  selection  of  tiie  particular  kind  of  tree  which  he 
requires,  he  cuts  down,  let  us  say  as  an  average,  three  trees  (fre- 
quently, however,  many  more)  and,  after  fixing  upon  his  quarry, 
he  retires  for  that  day.  On  the  next  or  some  future  day  he 
returns  to  dress  up  the  selected  tree,  which  will  occupy  time 
according  to  circumstances ;  and  finally,  he  makes  another  trip^ 
which  may  or  may  not  be  the  last^  accompanied  by  friends  or 
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neighbours  to  help  him  to  drag  his  spar  to  the  river's  banks  or  to 
the  sea-shore.  Now,  in  such  a  case  it  must  be  clear  that  at.least 
two  trees  for  one  are  wasted,  which  may  fairly  be  considered  as 
equivalent  to  nothing  less  than  1000  feet  of  lumber.  Next,  the- 
question  is,  supposing  there  were  lumbering  mills  established, 
amply  supplied  with  horses,  cattle,  and  all  necessary  adjuncts, 
would  not  the  fisherman  be  supplied  with  the  material  he  requires 
both  better  and  cheaper  by  buying  it  direct  from  the  manufacturer 
than  by  the  aforesaid  process  ?  unless  it  be  that  he  puts  no  yalue 
whatever  on  his  own  labour  or  that  of  his  associates. 

An  advisable  system  for  leasing  these  lands  for  lumbering 
purposes  might  be  to  let  each  township  represent  a  timber  Umit, 
the  lessee  to  acquire  his  right  to  the  timber  upon  the  said  town* 
ship  for  a  term  of  years,  either  by  direct  arrangement  with  the 
Government,  or  as  the  highest  bidder  if  the  blocks  are  put  up  for 
auction.  This,  however,  would  be  altogether  independent  of  any 
right  in  fee  to  the  land,  which  would  be  reserved  for  settlement ; 
but  the  lessee  of  the  timber  ought  nevertheless  to  be  allowed 
every  reasonable  facility  for  acquiring  such  lands  within  the  block 
as  he  may  be  disposed  to  purchase. 

As  each  block,  on  an  average,  is  calculated  to  contain  23,040 
acres,  it  will  be  evident  that  such  blocks  as  abut  upon  the 
lake  will  be  deficient  in  area,  but  the  many  advantages  to  be 
derived  for  the  transportation  of  material  and  other  conve- 
niences by  proximity  to  the  water,  will  probably  fully  compensate 
for  that  deficiency,  and  perhaps  even  enhance  the  value  of  such 
limits. 

Provision  ought  to  be  made  for  the  conservation  of  growing 
timber,  by  restricting  the  size  of  trees  to  be  cut  down  for  lumber 
to  a  certain  minimum  diameter — say  for  example  12  or  14  inches, 
except  in  the  case  of  being  required  for  the  erection  of  a  local 
habitation  or  in  clearing  the  land  for  agriculture. 

With  respect  to  settlement^  each  township  would  contain  216 
lots  of  100  acres.  If  we  suppose  100  acres  to  be  capable  of  main- 
taining five  individuals,  each  township  would  support  a  populaticxi 
of  1080  souls.  A  fair  proportional  share  of  stock  on  each  of  the 
said  lots  might  be,  say,  one  pair  of  horses  and  one  yoke  of  oxen  for 
draught  purposes,  two  milch  cows,  and  ten  sheep.  This  would  give 
an  aggregate  of  432  horses,  432  oxen,  432  cows,  and  2160  sheep  to 
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a  township,  exclusive  of  stallionSy  balls,  rams,  &c.,  which  to  a 
great  extent  might  be  used  in  common.  With  the  almost  un- 
rivalled capabilities  the  country  possesses  for  grass  growing, 
breeding  and  rearing  of  stock  can  hardly  fail  to  become  one  of  the 
great  future  industries  of  the  province. 

The  total  rise  on  the  river  to  the  level  of  the  Great  Lake  has 
already  been  shown  to  be  about  75  feet ;  and,  as  a  great  part  of 
the  natural  course  is  still  and  moderately  deep  water,  the  impedi- 
ments to  the  navigation  of  vessels,  drawing  from  5  to  6  feet^  might 
be  easily  overcome  by  the  construction  of  five  or  perhaps  six  locks. 
The  positions  of  these  would  be  situated  thus :  one  at  the  foot  of 
the  rapids  just  above  the  tide- water,  of  say  18  feet,  and  another  near 
the  head  of  the  large  island  in  the  lower  group,  of  18  feet  more, 
which  would  rise  to  the  level  of  the  first  pond.  The  next  would  be 
at  the  head  of  the  second  pond,  of  7  or  8  feet,  to  the  level  of  Bound 
Pond.  The  level  of  fourth  pond  would  then  be  reached  by  another 
lift  of  about  8  feet  at  the  head  of  Bound  Pond.  Lastly,  one  of 
24  feet  at  the  head  of  fourth  pond,  or  two  of  12  feet,  the  upper  of 
which  to  be  situated  abreast  of  the  lower  chute,  would  rise  to  the 
level  of  the  lake.  By  clearing  out  a  straight  channel  at  the  shal- 
lower parts,  and  building  slides  over  the  stronger  rapids,  all  diffi- 
culty in  driving  timber  to  Gander  Bay  would  cease.  Li  the  event 
of  the  lands  being  opened  up  as  timber  limits,  small  steam  vessels 
will  inevitably  be  required  for  towing  logs,  and  for  other  purposes 
on  the  lake.  For  these,  good  harbours  can  be  found  in  the 
northern  or  lower  arm  at  the  entrance  to  the  main  river  at  Careless 
Gove,  and  at  the  south-west  arm ;  but  to  reach  the  river  mouth  of 
the  latter  a  channel  must  be  staked  off,  as  a  large  portion  of  the 
arm  is  very  shallow.  Hunt's  Gove  is  also  a  wellnsheltered  place 
from  all  except  strong  northerly  or  north-easterly  gales ;  and  there 
is  an  excellent  harbour  at  the  extreme  eastern  end  of  the  lake, 
where  there  are  also  two  coves  admirably  adapted  for  booming  in 
logs.  As  the  distance  from  the  eastern  head  of  Gander  Lake  to 
Freshwater  Bay  does  not  at  most  exceed  9  mUes,  and  the  maxi- 
mum height  of  the  land  between  does  not  appear  to  be  over  150 
or  200  feet  above  the  sea,  a  tramroad  might  be  laid  without  great 
difficulty,  by  which  a  large  amount  of  timber  or  other  produce 
might  be  transported  to  Bonavista  Bay ;  while  a  saw-mill  on  the 
largest  possible  scale,  at  or  near  the  outlet  of  the  Gambo,  would. 
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I  have  e^ery  reason  to  believe^  be  in  a  position  to  carry  on  a  most 
prosperous  business. 

Should  the  suggestions  I  have  ventured  to  offer  be  carried  into 
effecty  and  the  regions  I  have  attempted  to  describe  be  opened  up 
to  trade  and  settlement,  I  propose,  with  your  Excellency's  permis- 
sion, to  give  the  district  or  county  the  name  of  Hill,  in  honour  of 
your  Excellency 's  administration  as  Governor  of  the  colony. 

Geological  Features. 

In  my  Report  for  1871,  while  reviewing  the  facts  ascertained  in 
the  region  of  Sir  Charles  Hamilton's  Sound,  mention  is  made  of 
the  occurrence  of  a  set  of  wrinkled  and  altered  calcareous  slates  at 
the  Indian  Islands  which  contain  fossils,  chiefly  corals  and  encri- 
nites,  apparently  typical  of  a  horizon  near  the  top  of  the  middle  or 
base  of  the  Upper  Silurian  system.  It  is  also  remained,  at  page 
82  of  the  same  Report,  that  the  rocks  of  the  Indian  Islands  form  a 
synclinal,  and  rise  again  on  the  south  side  of  the  strait,  spreading 
over  a  wide  area  between  Bagged  Harbour  and  Gander  Bay.  Cor- 
responding rocks  with  fossils  come  up  at  Bussey's  Point  on  the  west 
shore  of  Gander  Bay,  but  the  rock  is  there  so  highly  altered  as  to 
render  the  organic  contents  extremely  obscure;  and  those  that 
could  with  any  certainty  be  identified  were  the  remains  of  stems  of 
encrinites,  some  of  which  were  of  large  size.  Above  this  point  no 
fossils  whatever  have  been  discovered  to  give  a  clue  to  the  geolo- 
gical horizon,  either  in  the  bay  or  river,  but  the  lithological  resem- 
blances and  many  characteristics  are  still  preserved  in  most  of  the 
exposures  on  the  river  and  at  several  parts  of  the  great  lake.  At 
Salt  Island  and  the  shores  abreast,  the  general  strike  of  the  rocks 
is  nearly  north-east  and  south-west,  and  the  attitude  either  vertical 
or  dipping  at  a  very  high  angle  towards  the  south-east.  These 
rocks  consist  of  blackish  and  dark  grey  slates,  with  occasional 
strong  beds  of  fine  conglomerate,  most  of  which  are  more  or  less 
calcareous.  The  strike  carries  these  strata  obliquely  across  the 
course  of  the  river,  but  they  turn  more  southerly  at  the  lower  rapid 
or  "  Bread  and  Cheese  Point,"  where  the  dip  is  S.  62^  E.  <  70°. 
Following  the  river  upwards,  slates  continue  on  the  right  bank, 
where  they  exliibit  several  sharp  folds  and  undulations  on  a 
general  strike  nearly  north  and  south ;  but  the  left  side  of  the  river 
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at  the  rapids  of  the  islands  is  crowded  with  huge  masses  of  a  hard 
crystalline  yellow-weathering  rock,  apparently  a  dolomite^  while 
the  exposures  a  little  higher  up  and  upon  the  same  shore  of  first 
pond  consist  of  dark  green,  hard  epidotic  rock,  frequently  breccious 
which  weathers  brown,  with  diorite.  The  character  of  the  exposure 
on  first  pond  bears  a  general  resemblance  to  members  of  the 
Quebec  group,  as  described  informer  Beports ;  but  above  that  pond 
the  slates  have  more  generally  the  aspect  of  those  at  the  mouth, 
and  these  continue  uninterruptedly  up  to  the  chutes  at  the  upper 
rapids,  where  diorites  and  some  very  hard  altered  sandstone  or 
quartzite  come  in.  The  slates  were  observed  to  be  everywhere 
very  ferruginous,  and  many  surfaces  were  seen  speckled  in  a 
remarkable  manner  by  small  dots  or  cavities,  encrusted  with  per- 
oxide of  iron ;  while  others  were  scored  by  a  set  of  well-defined 
lines,  as  perfectly  parallel  to  each  other  as  though  they  had  been 
drawn  with  a  rule,  and  likewise  so  speckled*  With  these,  fine  con« 
glomerates  occur,  which  are  always  slightly  calcareous.  Sing's 
Head  and  the  northern  shore  opposite  as  feir  as  Careless  Cove 
present  abrupt  or  precipitous  oli£&  from  20  to  30  feet  high  or 
upwards,  consisting  of  very  ferruginous  slate  with  bands  of  cal- 
careous conglomerate  and  some  altered  sandstone,  innumerable 
white  quartz  veins,  much  iron-stained,  running  in  the  strike.  Great 
masses  and  many  nodules  of  radiating  iron  pyrites  are  associated 
with  these  rocks.  On  the  southern  side  of  the  lake,  between 
Hunt's  Gove  and  the  south-west  arm  islands,  the  shore  consists  of 
low  cliffs  of  mica  slate,  the  surfaces  of  which  are  smooth  and  silky, 
with  numerous  quartz  veins  running  for  the  most  part  in  the  strike. 
These  rocks  are  greatly  corrugated,  but  their  general  strike  from 
the  islands  of  the  south-west  arm  is  nearly  south  up  the  valley  of 
the  south-west  branch  of  the  river.  On  the  east  side  of  Hunt's 
Cove  there  are  some  fine-grained  bluish  or  blackish  clay  slates, 
mixed  up  with  the  soft  silky  mica  schists,  which  are  probably  suit- 
able for  hone-stones.  These  run  about  north-east  and  south-west 
with  a  north-westerly  dip,  and  appear  to  be  underlaid  by  mica 
slate  of  a  coarser  quality,  which  shows  itself  a  little  to  the  eastward, 
apparently  striking  for  a  slightly  projecting  point  upon  the  north 
side  of  the  lake,  a  little  over  half-way  between  King's  Head  and 
the  great  southern  bend.  Immediately  west  from  this  point,  some 
red  slates  show  themselves  on  the  banks,  succeeded  by  green,  and 
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red  and  green  alternating,  the  latter  colour  prevailing  towards 
King's  Head ;  but  to  the  eastward  of  the  same  point  the  shore  is 
occupied  by  diorites,  serpentines,  and  chloritic  rocks  for  the  next 
two  milesy  at  the  end  of  which  contorted  and  coarsish  mica  schists 
again  crop  out.  Farther  up  the  lake  micaceous  slates  still  prevail, 
many  surfiEM^es  of  which  are  characterised  by  the  presence  of  crjrstals 
of  staurolite,  precisely  resembling  the  slates  of  the  country  near 
Bound  Pond  of  the  Bay  East  Biver.*  These  or  similar  slaty  rocks 
M'ith  some  quartzites  and  diorites  occupy  the  northern  shores  of 
the  eastern  arm,  nearly  all  the  way  to  the  entrance  of  the  North- 
East  Brook,  and  also  for  some  distance  on  the  south  side,  but  a 
marked  change  takes  place  on  that  side  about  2  miles  west  from 
the  mouth  of  Joe's  Brook,  where  the  rock  is  a  fine-grained  granite. 
The  points  on  both  sides  eastward  of  the  two  above-named  brooks, 
display  sections  of  corrugated  and  contorted  gneiss,  which  I  have 
no  doubt  to  be  of  Laurentian  age,  connecting  with  the  Laurentians 
of  the  northern  seaboard  of  Bonavista  Bay. 

The  barren  country  on  the  north-west  side  of  the  main  river, 
extending  across  from  the  Little  Look-out  to  Mount  Peyton,  and 
probably  for  some  distance  beyond,  seems  to  be  entirely  composed 
of  a  homogeneous  red  felsite,  in  which  no  stratification  is  observ- 
able at  any  part  of  its  distribution.  The  rock  disintegrates  freely 
where  exposed  to  the  weather,  and  at  the  summit  of  Mount  Peyton 
and  other  of  the  higher  elevations  is  rented  by  parallel  joints  into 
great  cubical-shaped  blocks;  while  the  sides  are  thickly  strewn 
over  by  broken  and  worn  debris.  The  whole  region  around  Care- 
less Brook  and  Cove  is  covered  by  a  thick  deposit  of  a  brick-red 
sand  derived  from  this  rock. 

It  will  be  perceived  from  the  above  statements  that  the  struc- 
tural evidences,  so  far  as  they  go,  seem  to  indicate  the  probability 
that  the  rocks  so  largely  distributed  over  the  lake  and  river  country 
are  of  two  horizons ;  one  apparently  representing  a  portion  of  the 
Quebec  group,  the  other  a  continuation  of  the  middle  or  Upper 
Silurian  slates  of  the  Bay  of  Exploits  and  Sir  Charles  Hamilton's 
Sound ;  but  as  those  evidences  are  mainly  dependent  upon  minora- 
logical  or  lithological  character,  at  all  times  unsatisfactory  where 
there  is  obscurity  in  the  stratigraphical  sequence,  it  will  be  advis- 

*  See  page  231,  Report  for  1870. 
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able  to  defer  expressing  too  confident  an  opinion  upon  these  points 
for  the  present,  trusting  that  further  investigation  may  lead  to 
more  definite  and  decided  conclusions.  The  gneissoid  rocks  which 
bound  these  formations  on  the  east,  there  is  very  little  doubt,  are 
of  Laurentian  age,  corresponding  with  tliose  described  in  my  Beport 
for  18G9,  p.  194 ;  but  the  amorphous  red  rock  which  bounds  them 
on  the  west  I  am  now  more  inclined  to  consider  as  a  vast  intrusive 
mass,  intersecting  the  country  diagonally  in  a  north-east  and  south- 
west direction,  probably  connecting  with  the  granites  and  syenites 
of  Bound  Pond  and  the  Partridgeberry  hills  to  the  south,  and 
those  of  Long  Island  and  other  islands  of  Exploits  Bay  to  the  north. 
Should  the  proposed  railway  survey  be  carried  through  towards 
the  Exploits  in  the  direction  I  have  indicated  as  probably  the  most 
favourable  line  for  construction,  much  of  the  present  doubt  which 
prevails  regarding  our  geological  information  will,  in  all  likelihood, 
be  removed,  and  fresh  light  be  thrown  upon  our  knowledge  as 
to  the  presence  or  absence  of  metals  or  minerals  of  economic 
importance. 

Economics. 

The  presence  of  serpentines  on  Gander  Lake  may  be  taken  as 
favouring  the  probability  that  some  of  the  more  valuable  metallic 
ores  may  exist  in  the  neighbourhood ;  but  with  the  exception  of 
gieat  quantities  of  sulphuret  of  iron,  none  were  met  with  on  our 
survey.  Some  of  the  quartz  veins  in  the  ferruginous  slates  have 
somewhat  an  auriferous  aspect,  and  may  be  worthy  of  thorough  in- 
vestigation. Some  specimens  were  collected  for  analysis,  but  no 
opportunity  as  yet  offered,  of  having  them  submitted  to  a  chemical 
test.  Bog  iron  ore  was  observed  scattered  in  tufaoeous  masses  at 
several  parts  of  both  the  river  and  lake. 

A  beautiful  grey  granite  can  be  procured  at  sundry  parts  of  the 
eastern  arm,  towards  the  head  of  the  lake,  especially  at  the  mouth 
of  the  brook  next  west  from  Joe's  Brook,  and  also  on  the  south 
shore  directly  opposite  the  North-East  Brook.  The  stronger  beds  of 
sandstone  and  the  conglomerates  will  be  found  serviceable  for 
ordinary  rough  building,  and  can  be  conveniently  procured  for  con- 
structing locks  or  other  buildings  on  the  river. 

Near  Hunt's  Cove  some  of  the  harder  beds  interstratified  with 
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the  slates,  seem  to  be  of  an  excellent  quality  for  whetstones ;  and 
good  flags  are  not  uncommon  among  the  same  strata. 

Should  a  survey  be  instituted  for  the  purpose  of  laying  off  these 
lands  for  lumbering  limits  and  settlement,  I  have  no  doubt  that 
one  of  the  first  results  will  be  to  greatly  extend  our  knowledge  of 
the  general  structure  of  the  country,  and  to  further  the  develop- 
ment of  its  mineral  resources. 

I  have  the  honour  to  be, 
Tour  Excellency's  most  obedient  servant, 

Alexander  Mubbay. 

His  Excellency  Sir  Stephen  J.  Hill,  C.B.,  K.C.M.G., 
Grovemor  of  Newfoundland,  &c.  &c  &c.,  St.  John's. 


LETTER  OP  A.  MURRAY,  ESQ^  F.G.S,  DIREOTOR  OP  THE  GEOLO- 
GICAL  SURVEY,  TO  HIS  EXCELLENCY  SIR  STEPHEN  J.  HILL 
K.C.M.G.,  C.B.,  UPON  THE  RESOURCES   OP  THE   INTERIOR  OF 
NEWFOUNDLAND. 

Geological  Surtet  Ofrob, 

St.  John's,  Kov.  26M,  1874. 

May  it  please  your  Exceleenoy, — 

As  the  investigations  of  the  Geological  Survey  during  the  past 
season  have  revealed  certain  facts  regarding  the  natural  resources  of 
the  Island,  which  may  prove  of  the  highest  importance  to  its  future 
prosperity,  I  beg  leave  to  submit  the  following  outline  of  the  late 
proceedings  of  that  Survey  for  your  Excellency's  consideration. 

In  order  to  economise  time,  our  operations  were  divided,  and 
two  parties  formed,  one  of  which  was  conducted  by  my  assistant, 
the  other  by  myself.  I  instructed  Mr.  Howley  to  continue  the 
survey  of  St.  George's  Bay  and  Port-a-Port  country  which  was 
commenced  last  year,  while  I  proceeded  to  Gander  Bay,  for  the 
purpose  of  examiniug  and  surveying  the  valley  of  the  Gander 
Kiver,  and  the  country  surrounding  its  great  inland  waters.  The 
result  of  both  these  surveys  will  be  more  fully  given  in  the  Beport 
I  am  now  engaged  in  preparing,  to  lay  before  the  Legislature. 

The  entire  coast'  of  Port-a-Port  Bay  was  re-surveyed  by 
Mr.  Howley,  all  previous  representations  of  which  were  very  greatly 
in  error;  he  measured  all  the  principal  streams  in  the  same 
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region,  and  connected  the  whole  upon  a  continued  series  of 
triangles  from  the  heights  and  most  conspicuous  points.  He  also 
surveyed  Crabb's  Brook  and  the  coast-line,  for  a  considerable  dis- 
tance, on  the  south  side  of  St.  George's  Bay,  and  made  an  exami- 
nation of  the  Cape  Anguille  range  of  hills;  and  finally  he 
examined  the  coast  sections  between  the  Great  Codroy  River  and 
Port-au-Basque.  His  work  has  materially  advanced  our  know- 
ledge of  the  true  geological  structure  of  those  regions,  which 
hitherto  was  very  obscure ;  and  he  has  made  a  most  valuable 
collection  of  fossils  and  minerals  to  illustrate  the  same,  which 
are  now  deposited  in  our  museum. 

My  own  operations  on  the  Gander  Biver  country  have  added 
another  prominent  geographical  feature  to  the  map  of  Newfound- 
land, and  another  step  has  been  made  in  advance  towards  attain- 
ing a  general  knowledge  of  the  distribution  of  the  geological 
formations. 

The  Gander  Biver  drains  an  area  roughly  estimated  of  about 
2500  square  miles.  The  lower  reaches  proceed  from  a  great  lake 
of  a  serpentine  form,  extending  in  an  east  and  west  direction 
lengthwise,  between  the  meridians  of  54°  21'  and  55°  W.  longi- 
tude. The  width  of  the  lake  varies  at  different  parts  from  1  to 
upwards  of  3  miles,  and  its  surface  area  amounts  to  between  40  and 
50  square  miles.  Tliis  great  lake  is  fed  from  the  south-westward 
and  the  southward  by  two  large  streams ;  one,  which  is  called  the 
main  river,  taking  its  rise  at  no  great  distance  from  the  head  of  the 
Bay  D'Espoir,  and  connecting  with  the  waters  on  the  eastern  side  of 
the  watershed  of  the  Baie  D*East  River,  described  in  my  Report  for 
1870 ;  while  the  other,  which  is  known  as  the  south-west  branch,  flows 
through  a  vast  table-land  which  extends  towards  the  waters  which  fall 
into  Bonavista  Bay,  apparently  encircling  the  whole  of  the  Gambo 
and  its  tributaries.  Besides  these  two  streams,  there  are  innumer- 
able minor  brooks  and  rivulets  which  add  their  tribute  on  all  sides. 
The  normal  surface  of  the  lake  is  only  about  70  feet  above  the  level 
of  the  sea,  and  it  is  easily  accessible  for  canoes  or  small  boats  at  all 
times  by  the  river's  course,  the  only  interruptions  being  a  set  of 
rapids  a  little  below  the  outlet  of  the  lake,  and  another  set  not  far 
above  the  tide- water  of  the  bay,  neither  of  which,  however,  involve 
portaging  or  difficulty  of  any  kind  whatever.  Long  stretches  of 
still  water,  commonly  called  ponds  by  the  trappers,  constitute  the 
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greater  part  of  the  river's  course,  and  these  are  connected  by 
gentle  currents,  which,  but  for  the  shallowness  of  the  water,  which 
sometimes  spreads  over  an  immense  width,  would  be  scarcely  per- 
ceptible. As  to  the  lake  itself,  one  very  remarkable  feature  is  the 
enormous  depth  of  the  main  body,  of  which  I  attempted  to  get 
soundings,  but  failed  to  strike  bottom  with  67j^  fathoms  of  line, 
and  it  was  not  till  getting  nearly  to  the  extreme  eastern  end  that 
I  at  length  got  soundings  of  51  fathoms. 

Except  where  partially  denuded  by  fire,  the  whole  valley  of  the 
river,  the  shores  over  the  lake,  and  the  banks  of  the  tributaries,  are 
all  densely  clad  by  forest,  amongst  the  most  conspicuous  trees  of 
which  are  pines,  to  all  external  appearance  of  the  finest  description. 
Below  the  head  of  the  first  pond,  or  for  about  the  first  ten  miles 
from  the  entrance,  much  of  this  valuable  timber  has  been  called 
out  for  local  purposes  by  the  residents  on  the  sea-coast,  but  above 
that  part  they  still  remain  in  all  their  pristine  vigour,  even  close 
to  the  banks.  Upon  the  south-west  arm,  and  at  various  parts  of 
the  lake,  groves  of  pine  may  be  seen  where  the  average  girth  of 
the  trees  is  not  much  if  anything  less  than  9  feet,  and  where  many 
individual  trees  will  reach  to  11,  12,  and  even  14  feet.  On  about 
1  acre  of  surface  I  measured  fifteen  or  twenty  trees,  the  diameters 
of  which  varied  from  2^  to  4J  feet,  and  these,  moreover,  were 
straight,  tall,  and  sound,  with  stems  running  up  symmetrically,  for 
upwards  of  50  feet,  without  knot  or  branch. 

What  the  entire  extent  of  this  timber  country  may  be,  it  is 
impossible  to  state  with  accuracy  without  making  a  survey  for 
that  especial  purpose ;  but  from  what  I  have  seen  on  the  surveys  I 
have  already  made,  and  from  all  that  I  could  gather  from  the  Indians 
and  trappers  who  frequent  these  regions,  I  conceive  there  must  be 
an  area  of  not  less  than  500  square  miles,  worthy  of  being  laid  out 
as  timber  limits,  where  an  immense  lumber  trade  might  be  carried 
on  successfully.  It  is  true  that  over  a  large  tract  great  destruction 
has  been  occasioned  by  fire,  and  this  is  particularly  the  case  on  the 
great  plateau  of  the  south-west  branch,  where  the  timber  was 
formerly  of  the  very  best  quality ;  but  were  the  land  taken  up 
even  now,  it  w*ould  be  found  that  many  of  the  trees,  though  dead, 
are  still  sound  and  fit  to  be  utilised,  while  the  evident  fertility  of 
the  soil  would  amply  repay  the  holders  of  the  land,  when  the 
supply  of  its  indigenous  produce  was  exhausted. 
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The  natural  facilities  for  canying  on  lumbering  operations  in 
this  country  could  hardly  be  exceeded.  A  channel  might  easily  be 
cleared  out  at  comparatively  small  cost  in  the  shallower  parts  of 
the  stream,  by  which  logs  could  be  rafted  or  driven  to  the  sea  at 
Gander  Bay ;  and  by  the  construction  of  three  or  perhaps  four 
small  locks,  steamers  or  craft  of  considerable  size  might  have 
ingress  to  the  great  lake.  From  the  eastern  end  of  the  lake  to  the 
sea  at  Fresh  water,  Bonavista  Bay,  the  distance  does  not  exceed 
9  miles,  and  the  maximum  level  of  the  land  between,  being  appa^ 
rently  not  much  over  150  feet,  a  tramroad  might  be  built  without 
more  difficulty  than  that  occasioned  by  clearing  up  the  surface 
where  it  would  pass  through.  The  eastern  termination  of  the  lake 
is  well  suited  as  a  harbour,  and  the  coves  at  its  head  are  admirably 
adapted  for  booming  in  timber.  Water  power  can  be  obtained  at 
numerous  places  on  both  sides  of  the  lake  for  driving  machinery, 
where  saw  or  grist  mills  might  be  erected;  and  hardwood  fuel  can 
be  obtained  in  ample  abundance  at  many  parts  for  steam  power 
when  required.  Large  steam  saw-mills,  at  Freshwater  in  Bonavista 
Bay  on  the  one  hand,  and  at  the  head  of  Gander  Bay  on  the  other, 
might  be  in  constant  operation  for  years  to  come,  and  thousands  of 
people  might  be  usefully  and  profitably  employed.  Were  the 
country  once  opened  up  to  the  lumber  trade,  and  the  great  lake 
used  as  a  means  of  communication,  not  only  the  timber  of  the 
Gander  waters,  but  that  also  from  the  heads  of  the  Gambo  would 
come  to  its  shores,  to  find  its  way  ultimately  to  the  sea,  either  by 
the  river  or  the  tramroad  as  circumstances  might  require. 

The  establishment  of  the  lumber  trade  in  these  regions,  however, 
would  only  be  a  preliminary  movement  towards  the  ultimate  perma- 
nent settlement  of  the  land.  The  soil  over  an  enormous  area  is  rich 
and  fertile,  the  surface  level  or  gently  undulating,  and  roads  could 
be  easily  constructed  in  almost  all  directions.  That  this  country  is 
capable  of  raising  all  or  most  of  the  cereal  crops  in  ample  abund- 
ance, I  see  no  manner  of  reason  to  doubt ;  and  for  the  produce  of 
roots  or  grass  it  could  hardly  be  excelled.  Were  means  taken  to 
settle  this  region  in  a  regular  and  systematic  manner,  by  laying  off 
townships,  intersected  by  reserves  for  roads,  as  in  Western  Canada, 
a  very  few  years  would  be  required  to  turn  it  into  a  great  grazing 
country,  where  cattle  and  sheep  would  be  raised  for  exportation. 

I  am  at  present  engaged  in  constructing  a  map  of  the  country 
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referred  to  above,  upon  a  scale  of  1  inch  to  1  mOe,  upon  which  when 
completed  I  intend  to  represent  fhll  particalars,  together  with  a  plan 
I  should  recommend  for  the  subdivision  of  the  land.  I  hope  shortly 
to  be  enabled  to  famish  your  Excellency  with  a  tracing  from  this 
map,  which  I  apprehend  will  be  more  intelligible  than  any  written 
description.  Mr.  Howley  is  also  similarly  employed  in  mapping 
ont  his  work  in  St.  George's  Bay  and  Port-a-Port  As  these 
latter  are  the  only  correct  representations  of  the  coast-line  ever  yet 
produced,  and  the  sorrounding  regions  are  likely  to  become  im- 
portant as  mining  localities,  I  intend  with  the  approval  of  your 
Excellency  in  Council  to  publish  these  plans  upon  a  reduced  scale 
of  4  miles  to  1  inch,  upon  the  surface  of  which  all  details,  topo* 
graphical  and  geological,  will  be  represented. 

I  have  the  honour  to  be, 

Your  Excellency's  most  obedient  servant, 

Alexander  Mubbat. 
To  His  Excellency 

Sir  Stephen  J.  Hill,  K.C.M.G.,  C.B., 

Governor  of  Newfoundland,  &a  &c.  &o. 


BEPOBT  OP  J.  P.  HOWLEY. 


GlOLOGIGAL  BUBYST  OmCE, 
March  16<A,  1875. 

Sib, — My  investigations  during  the  past  season  have,  in  accord- 
ance with  your  instructions,  been  chiefly  directed  towards  the 
Peninsula  and  Bay  of  Port-a-Port,  together  with  a  large  portion 
of  the  mainland  on  the  eastern  side  of  the  same  bay.  A  portion  of 
the  southern  coast  of  St  George's  Bay  and  the  interior  country 
between  it  and  the  Codroy  Biver  were  also  examined  towards  the 
end  of  the  season. 

As  the  purpose  of  the  examination  of  the  Port-a^Port  country 
was  to  gain  an  accurate  knowledge  of  the  geological  structure,  and 
particularly  the  distribution  of  the  Lower  Silurian  formations  so 
largely  developed  in  these  regions,  a  careful  topographical  survey 
of  the  whole  coast  and  the  principal  rivers  was  found  to  be  abso- 
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lutely  reqnisitey  as  the  inaccuracies  of  the  old  charts  and  plans  of 
those  parts  were  even  more  conspicuous  and  embarrassing  than  those 
of  St  George's  Bay,  of  which  you  make  mention  in  your  Beport  for 
1873. 

Our  measurements  and  bearings  were  taken  as  in  former  years 
by  Bochon's  micrometer  telescope  and  prismatic  compass,  but  the 
whole  work  was  kept  in  check  by  a  connected  system  of  triangu- 
lation  with  a  good  theodolite  on  all  the  principal  elevations  and 
conspicuous  points,  the  result  of  which,  when  plotted  to  a  scale  of 
1  inch  to  1  mile,  has  proved  very  satisfactory.  Besides  the  whole 
inner  coast  of  the  bay,  the  courses  of  two  of  the  principal  brooks 
were  scaled,  viz.  those  hitherto  known  as  Fox  Island  Brook  and 
Coal  Kiver,  the  former  for  between  13  and  14  miles,  the  latter  for 
nearly  20  miles.  Several  minor  brooks  also  on  both  sides  of  the 
bay  were  ascended  as  far  as  practicable,  and  frequent  excursions 
were  made  to  the  tops  of  the  higher  mountains  and  across  various 
parts  of  the  peninsula. 

Eeturning  homewards  in  the  fall  of  the  year,  I  measured  the 
coast-line  on  the  south  side  of  St  George's  Bay  between  Crabb's 
Brook  and  the  '*  Highlands,"  a  distance  of  8  miles.  Crabb's 
Brook  was  dialled  for  16  miles,  4  chains,  and  41  links ;  an  excur- 
sion was  made  on  foot  across  the  Cape  Anguille  range  of  hills  from 
the  Highlands  to  the  Great  Codroy  Biver,  and  finally  the  coast  was 
examined  southward  from  the  Codroys  to  Cape  Bay,  where  my 
season's  field-work  ended.  Since  then,  as  you  are  aware,  I  have 
been  engaged  in  mapping  these  particulars. 

This  extensive  topographical  work,  while  indispensable  for  the 
correct  representation  of  geological  detail,  necessarily  occupies 
much  time  which  might  be  otherwise  spent  in  the  more  appropriate 
operation  of  following  out  the  structure,  and  had  I  been  supplied 
with  an  accurate  map  to  record  the  observed  facts  upon  from  time 
to  time,  the  results  of  the  season's  work  might  have  been  much 
more  extensive ;  nevertheless,  I  hope  you  will  find  upon  a  strict 
scrutiny  of  the  map  and  sections  I  now  beg  to  submit  for  your 
inspection,  that  a  considerable  step  has  been  made  in  advance 
towards  a  correct  knowledge  of  the  geology  of  the  country. 
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Geogbaphical  and  Agricultural.* 

A  glance  at  the  map  will  show  that  the  peninsula  of  Port- 
a-Poit  is  connected  with  the  mainland  merely  by  two  narrow 
beaches  of  coarse  gravel,  with  a  salt-water  pond  within,  which,  by 
a  depression  of  the  surface  of  about  12  or  14  feet,  would  be  alto- 
gether submerged,  and  the  peninsula  would  become  an  island,  as 
it  evidently  has  been  at  no  very  remote  date.  The  name  by  which 
the  locality  generally  and  the  small  settlement  here  is  distin- 
guished, viz.  "The  Gravels,"  is  derived  from  the  existence  of 
these  beaches.  In  your  Report  for  last  year,  the  construction 
of  a  canal  through  these  Gravels  was  recommended,  the  necessity 
for  which  was  still  more  forcibly  impressed  upon  my  mind  while 
in  the  neighbourhood  last  summer.  By  such  a  construction  in 
many  cases  a  voyage  of  nearly  100  miles  would  be  saved  ;  it  would 
afford  a  safe  retreat  for  fishing  and  other  craft  in  both  bays,  and  in 
the  event  of  mining  operations  proving  successful  in  the  vicinity, 
will  be  almost  or  altogether  indispensable.  At  the  instigation  of 
the  Very  Eev.  Thomas  Sears,  P.A.,  an  attempt  was  made  by  some 
of  the  residents  at  the  Gravels  to  effect  an  opening  between  Port- 
a-Port  Bay  and  the  pond  through  the  northern  beach ;  but,  owing 
to  want  of  funds  or  lack  of  energy  or  encouragement,  was  finally 
abandoned.  It  is  said  that  some  of  the  older  inhabitants  remember 
the  existence  of  an  opening  through  the  southern  beach  from 
St.  George's  Bay,  sufficiently  large  to  admit  the  entrance  of  large- 
sized  fishing  skiffs  into  the  pond,  but  which  was  finally  closed  up 
by  the  wreck  of  a  small  vessel  in  the  gut  while  endeavouring  to 
reach  the  harbour  during  a  storm.  A  similar  instance  of  the 
extinction  of  a  boat  harbour  occurred  about  twenty-five  years  ago 
at  no  great  distance  from  the  Gravels  and  by  the  same  means.  A 
large  vessel,  driven  to  seek  for  shelter  from  a  gale  of  wind,  and 
misled  by  the  clmrts,  which  represented  a  harbour  on  the  western 
side  of  Indian  Head,  stood  for  the  channel  and  struck  there,  and 
soon  became  a  total  wreck,  which,  obstructing  the  free  ingress 
and  egress  of  the  sea,  occasioned  the  silting  up  of  the  entrance 
altogether,  which  is  now  obliterated,  the  former  harbour  being  a 
detached  pond. 

A  right-angled  triangle,  of  which  the  northern  shore  of  St. 

*  Ail  bearings  are  from  the  true  meridian. 
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George's  Bay  would  be  the  base,  between  the  Gravels  and  Gape 
St.  George,  and  the  extreme  end  of  Long  Point  the  northern  apex, 
will  enclose  the  whole  of  the  Port-a-Port  peninsula  or  third  area 
of  your  Keport  for  1873,  inclusive  of  the  eastern  and  western  bays. 
These  two  bays  are  formed  by  a  long  low  point  called  Shoal  Point, 
which  juts  out  nearly  at  right  angles  to  the  trend  of  the  southern 
shore  of  the  bay,  and  almost  in  a  due  north  and  south  line.  The 
land  area,  including  Ked  Island,  which  lies  off  its  western  shore,  is 
about  157  square  miles.  The  bays  of  Port-a-Port  are  bounded  on 
the  north-west  side  by  a  strip  of  land  between  2  and  3  miles  across 
at  its  base,  where  it  leaves  the  main  body  of  the  peninsula  at 
Black  Head  in  West  Bay,  which  runs  thence  in  a  north-easterly 
direction,  tapering  gradually  as  it  approaches  its  termination  in  a 
low  ledge  of  rock  called  Long  Point  in  lat.  iS"*  47'  12"  N.,  long. 
58°  46'  23"  W.  The  hypothenuse  of  the  triangle  aforesaid  faces 
the  Gulf  of  St.  Lawrence,  with  a  distance  in  a  straight  line  from 
Long  Point  to  Cape  St.  George  of  32  miles ;  while  the  base  from 
Cape  St.  George  to  the  Gravels,  drawn  direct,  measures  26  miles. 

The  middle  or  Shoal  Point,  which  divides  the  East  and  West 
Bays,  extends,  as  already  stated,  due  north  6  miles  from  the 
mainland  on  the  south  side.  It  is  low  and  flat,  covered  for  the 
most  part  with  peat  bog»  and  a  shoal  projects  from  its  termination 
fully  3  miles  out  into  the  bay. 

The  general  trend  of  the  eastern  coast  of  Port-a-Port  and 
beyond,  although  interrupted  by  sundry  curves  and  indentations,  is 
about  N.  20°  E.  from  the  Gravels  to  South  Head  of  the  Bay  of 
Islands.  Near  the  former  place  the  coast  is  bounded  by  cliffs,  aver- 
aging 30  or  40  feet  in  height ;  but  farther  north  the  shore  is  low  and 
shelving  at  many  parts,  with  wide  lagoons  and  boggy  and  marshy 
banks,  which  are  formed  at  the  outlets  of  various  streams ;  and 
there  is  a  wide  extent  of  flat  land  in  the  vicinity  of  Fox  Island 
Brook.  Following  the  coast  northerly  from  Fox  Island  Brook, 
clifi&  of  moderate  height  alternating  with  sand-beaches  are  met 
with  until  approaching  Bluff  Head,  when  they  become  lofty  and 
precipitous,  Bluff  Head  itself  rising  almost  vertically  from  the 
shore  to  an  altitude  of  1600  feet.  These  lofty  cliffs  continue  un- 
interruptedly to  Lewis  Brook,  but  beyond  it  they  are  of  moderate 
height,  and  the  land  near  the  shore  is  flattish  or  undulating  till 
reaching  the  entrance  to  the  so-called  Coal  Biver. 
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The  mountain  range,  locally  known  as  the  Lewis  hills^  which 
terminates  on  the  coast  at  Bluff  Head  and  Lewis  Brook,  strikes 
obliquely  into  the  country,  thence  in  a  north-easterly  course, 
bearing  towards  the  Blomidon  range  on  the  south  side  of  the 
Humber  Arm.  Immediately  north  from  Coal  Eiver  a  set  of  bare 
and  peaked  hills  rise  abruptly  from  the  shore,  frequently  reaching 
an  altitude  of  upwards  of  1000  feet,  and  the  whole  coast  continues 
of  the  same  rugged  and  precipitous  character  till  reaching  South 
Head  at  the  entrance  to  the  Bay  of  Islands. 

The  east  and  west  bays  of  Port-a-Port  are  eligible  as  harbours 
during  the  summer  months;  but  the  wide  expanse  of  surface, 
especially  of  the  former,  renders  them  unsafe  in  boisterous  weather, 
especially  during  northerly  or  north-easterly  gales.  At  a  place 
called  Piccadilly,  within  the  western  bay,  however,  there  is  a  secure 
harbour  at  all  times  and  in  any  weather. 

The  principal  streams  which  empty  into  Port-a-Port  Bay  are 
Fox  Island  or  Bennois  Brook,  Bluff  Head  Brook,  Lewis  Brook, 
Molly  Ann's  Brook,  Bope  Cove  Brook,  and  Coal  River,  all  falling 
in  on  the  east  side,  besides  several  minor  rivulets;  while  a  few 
moderately  large-sized  streams  and  several  minor  ones  fall  into 
West  Bay  Of  these,  Bennois  Brook  and  Coal  River,  being  the 
largest  and  most  important,  were  surveyed.  Bennois  Brook  takes 
its  rise  in  a  series  of  small  streams  among  the  Lewis  hills,  which, 
uniting  in  a  deep  gorge,  flow  south-west  for  8  miles  in  nearly  a 
straight  line,  at  the  end  of  which  it  turns  sharply  to  the  west, 
running  generally  on  that  course,  but  with  many  sinuosities, 
6  miles  more,  when  it  enters  the  sea.  At  the  upper  part  of  the 
last  course  the  river  is  very  narrow,  rapid  and  broken  by  small 
falls,  €md  is  enclosed  between  high  rocky  cliffs:  but  the  valley 
widens  rapidly  on  the  descent,  and  at  the  outlet  there  is  a 
triangular  area  of  flat  land  of  about  60  square  miles. 

Serpentine  River  *  takes  its  rise  about  2  miles  north  of  Little 
George's  Pond  of  Harry's  Brook,  described  in  Report  for  1873. 
It  flows  thence  in  a  straight  line  north-west  by  west  for  8  miles 

*  I  propose  to  call  this  stream  "  Serpen  tine"  instead  of  "Coal  Biver/'  as  being 
more  appropriate.  The  latter  term  has  doubtless  been  given  under  the  erroneous 
impression  that  coal  existed  in  the  vaUey,  which  it  does  not ;  but  the  oourso  of  the 
stream  being  sinuous,  and  the  nature  of  the  rocks  through  which  it  flows  being 
uagncsian,  renders  the  term  ^  Serpentine"  peculiarly  applicable. 


REPORT  FOR  1874.  377 

into  a  large  expanse,  entering  at  the  eastern  end,  which  I  have 
named  Serpentine  Lake.  This  lake  lies  nearly  upon  the  same 
course  lengthwise,  and  is  5  miles  30  chains  long  by  an  average 
width  of  70  chains.  Its  surface  area  may  be  about  3000  acres. 
From  the  outlet  of  the  lake  the  general  course  is  nearly  north- 
west for  6  miles,  but  in  this  course  it  makes  no  less  than  thirty 
sharp  turns  in  the  upper  five  miles,  and  is  mostly  still  water,  which 
at  some  parts  is  very  deep ;  the  banks  being  low  and  composed  of 
yellow  clay,  fine  sand,  and  gravel.  Within  the  lower  part  of  the 
same  course  there  are  two  falls  of  about  10  feet  each,  and  several 
small  chutes  with  shallow  water.  From  the  end  of  the  last 
course  the  stream  turns  abruptly  S.S.W.,  in  which  direction  it 
flows  for  1  mile  60  chains;  and  thence,  turning  due  west  for 
2  miles  20  chains,  it  finally  reaches  the  sea.  The  lower  course  of 
the  stream  is  navigable  for  small  boats  and  canoes  for  only  about 
half  a  mile  at  high  water,  above  that  distance  it  being  shallow 
and  rocky,  and  broken  by  many  rapids  and  chutes.  This  stream 
receives  tribute  from  four  brooks  of  considerable  size,  and  several 
smaller  ones.  The  two  principal  of  these  join  near  the  outlet, 
and  not  far  above  the  tide-water,  coming  from  opposite  directions ; 
the  one  on  the  north  side  flowing  through  a  low  flat  valley 
bounded  on  each  side  by  lofty  hills,  which  extend  across  to  York 
Harbour,  Bay  of  Islands.  The  one  on  the  south  side  proceeds 
from  the  Lewis  hills.  The  largest  of  the  upper  tributaries  takes 
its  rise  amongst  the  Blomidon  range,  and  flows  rapidly  along  the 
south-western  flanks  of  the  same,  its  lower  courses  being  generally 
parallel  with  the  river  but  running  in  the  opposite  direction.  Mis 
into  Serpentine  Lake  at  its  lower  extremity.  The  fourth  tri- 
butary joins  on  the  left  side  about  half-way  between  the  great 
bend  of  the  river  and  Serpentine  Lake,  flowing  northerly  from  the 
Lewis  hills. 

A  large  portion  of  the  peninsula,  and  by  far  the  greater  part 
of  the  mainland  on  the  eastern  side  of  the  bay,  is  high,  rugged 
and  barren,  and  there  are  portions,  more  especially  where  the 
rocks  are  magnesian,  \vhere  the  vegetation  is  either  very  scant  or 
absent  altogether.  The  other  mountain  summits  also,  although 
calcareous,  are  usually  bare,  but  the  flat  country  where  the  sub- 
soil is  a  combination  of  the  ruins  of  arenaceous,  calcareous, 
argillaceous,  and  trap  rocks,  is  often  rich  and  fertile.     This  is 
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notably  the  case  over  a  large  tract  of  the  peninsula  around  West 
Bay,  and  at  the  head  of  East  Bay.  It  was  estimated  that  there 
may  be  in  the  peninsula  alone,  nearly  100  square  miles  of  area 
available  for  agricultural  pursuits.  In  the  region  surrounding 
West  Bay  a  tract  extending  over  at  least  45  square  miles  is  level, 
densely  wooded,  and  is  intersected  by  several  brooks  of  good 
size.  At  some  abandoned  clearings  near  the  sea-shore,  the  rank 
luxuriance  of  the  grass  that  grew  there  was  most  remarkable; 
while  the  timber  produced  over  the  other  parts  of  the  area  was  of 
good  quality,  consisting  chiefly  of  white  spruce,  balsam  fir,  and 
yellow  birch  (commonly  known  as  witch-hazel).  Pine  was  not 
observed,  and  if  it  exists  is  scarce. 

The  valley  of  Bennois  Brook  contains  an  area  of  about 
60  square  miles,  at  least  one-half  of  which  might  be  reclaimed; 
but  there  is  a  good  deal  of  marshy  ground  over  the  remainder. 
The  country  is  well  timbered  by  the  usual  varieties  of  trees ;  and 
on  the  lower  reaches  of  the  river  and  the  numerous  islands  near 
its  outlet,  there  are  very  fine  groves  of  poplar,  and  a  species  of  ash 
resembling  the  American  white  ash,  a  tree  unknown  on  the 
eastern  side  of  the  Island,  which  may  probably  be  found  service- 
able timber  for  various  purposes.  The  only  other  parts  where 
this  peculiar  species  of  ash  was  observed  to  grow  were  on 
Serpentine  River  and  on  Harry's  Brook  of  last  year's  survey. 

The  valley  of  Serpentine  River,  like  that  of  Bennois  Brook,  is 
very  wide  at  the  entrance,  but  it  contracts  rapidly  as  it  approaches 
the  mountains.  The  whole  area  within  the  hills  is  about  58 
square  miles,  inclusive  of  the  flat  marshy  land,  which  stretches 
across  to  the  Bay  of  Islands,  and  the  narrow  fringe  which  skirts 
the  mountains  towards  Lewis  Brook.  Much  of  these  lower  lands 
are  of  good  soil,  more  especially  on  the  banks  of  the  river,  and 
along  the  base  of  the  mountains,  where  the  surface  is  generally 
level  and  dry.  In  addition  to  the  usual  varieties,  pine  and 
tamarack  may  be  enumerated  amongst  the  indigenous  timber. 
These  latter  trees,  although  less  abundant  than  the  others,  are 
nevertheless  in  considerable  quantity,  and  some  of  the  former 
reach  a  great  size.  I  measured  one  pine  which  had  a  circum- 
ference of  12  feet,  and  there  are  many  varying  from  2}  to  3  feet 
in  diameter. 
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South  Shore  of  St.  George's  Bay. 

In  common  with  the  other  larger  rivers  of  which  a  Keport  was 
given  last  year,  Crabb's  Brook  takes  its  rise  among  the  Long 
Bange  mountains.  It  issues  from  the  mountains  in  two  large 
streams  leaping  and  foaming  over  precipitous  falls  and  masses  of 
fallen  rock,  through  deeply  cut  gorges  with  high  perpendicular 
cliffs  on  either  side  until  reaching  the  level  country  at  the  base, 
where  they  unite,  and  thence  flow  in  a  general  course  about  north- 
west by  north  for  a  distance  a  little  over  16  miles  to  the  sea.  The 
length  of  this  river  along  its  course  from  Us  exit  to  the  moun- 
tains is  somewhat  less  than  that  of  the  streams  surveyed  last  year, 
partly  in  consequence  of  its  being  less  sinuous,  but  more  parti- 
cularly from  the  circumstance  of  a  bend  to  the  westward  occur- 
ring in  the  Long  Range  near  where  the  river  debouches  from  the 
mountains. 

The  valley  of  Crabb's  Brook  is  generally  level  or  gently 
undulating,  and  is  densely  covered  by  the  prevailing  forest 
timber,  much  of  which,  particularly  the  yellow  birch,  is  of  large 
size  and  apparently  of  excellent  quality.  The  soil  appears  at  all 
parts  to  be  even  superior  to  that  seen  on  the  banks  of  the  brooks 
examined  last  year,  and  for  about  3  miles  of  the  lower  reaches  the 
stream  passes  through  a  wide  expanse  of  level  country,  with  many 
low  fiat  islands  in  its  midst,  all  of  which  when  cleared  yield 
spontaneously  the  most  luxuriant  crops  of  vnld  grass,  which  are 
naturally  irrigated  annually  by  the  freshets  of  spring. 

Proceeding  along  the  coast  of  St  George's  Bay  from  Crabb's 
Brook  southerly,  we  come  to  a  stream  called  River  Brook  at  the 
end  of  about  2  miles.  This  also  takes  its  origin  among  the 
mountains  of  the  Long  Range,  and  flows  generally  parallel  with 
the  other  streams,  passing  by  the  north-eastern  end  of  the  hills  of 
Cape  Anguille  in  its  course  towards  the  sea.  About  2  miles  above 
its  outlet  it  expands  into  a  large  pond  or  lake.  Southerly  from 
River  Brook  and  between  the  coast  and  the  north-western  slope 
of  the  Cape  Anguille  hills  the  country  is  locally  known  as  the 
"Highlands."  The  term  is  appropriate,  as  the  scenery  of  the 
back  country  is  quite  of  the  Highlajid  type;  and  the  inhabitants 
of  the  coast  at  that  part  are  descendants  of  the  Scottish  Celts,  >\  ho 
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still  retain  the  language  of  their  ancestors.  This  fringe  of  the 
coast  from  Crabb's  Brook  southward  for  over  8  miles,  is  a  splendid 
tract  of  agricultural  land,  level,  dry,  and  free  from  marsh.  Grain 
crops  and  grass  flourish  luxuriantly  wherever  grown,  and,  as  an 
instance  of  its  capabilities  as  a  grazing  country,  I  was  informed  by 
one  of  the  residents  that  he  had  cut  hay  off  one  field  for  twenty 
consecutive  years  without  ever  having  broken  up  the  ground 
since  the  time  of  first  clearing. 

The  ascent  of  the  Cape  Anguille  range  was  made  by  a  very 
rough  footpath,  which  leaves  the  coast  between  3  and  4  miles 
southerly  from  River  Brook,  and  is  used  by  the  respective 
inhabitants  of  Codroy  and  Channel  on  the  one  hand,  and  those  of 
the  Highlands  and  Crabb*s  Brook  on  the  other,  as  a  means  of 
intercommunication.  It  follows  the  line  of  the  coast  for  about 
2  miles  where  the  ascent  is  gradual  and  the  country  comparatively 
level ;  and  then  turning  off  about  S.S.E.,  strikes  up  the  slope  of 
the  mountains,  reaching,  in  a  little  over  2  miles,  the  sources  of  a 
small  stream  and  a  wide  marsh,  having  there  attained  an  altitude 
of  1706  feet  above  the  level  of  the  sea.  Following  the  same 
course,  still  ascending  for  3  miles  more,  the  maximum  elevation 
is  reached,  which,  according  to  the  readings  registered  of  the 
aneroid,  was  1862  feet. 

From  this  point  the  descent  was  made  in  a  general  S.S.W. 
course  about  9  miles  to  the  valley  of  the  Great  Codroy  River, 
which  was  struck  upon  the  northern  branch  about  2  miles  above 
the  main  fork.     See  Report  1866. 

The  sides  of  this  range  of  hills  are  frequently  densely  wooded, 
with  the  usual  varieties  of  timber,  but  towards  the  top  the  trees 
become  more  or  less  stunted  or  dwarfed,  while  the  extreme 
summits,  which  are  in  some  cases  level  over  wide  spaces,  are 
usually  either  bare  or  grown  over  only  by  low  ground  spruce, 
through  which  the  effects  of  fire  are  but  too  perceptible. 
Towards  the  coast  on  the  north-west  side,  and  the  Codroy  valley 
on  the  other,  the  flanks  of  the  hills  are  very  steep,  and  sometimes 
precipitous,  but  the  general  contour  is  nevertheless  rounded  and 
smooth,  offering  a  marked  contrast  to  the  neighbouring  bold  and 
rugged  outline  of  the  Long  Range.  The  numerous  little  brooks 
which  abound  on  both  sides  of  the  watershed,  taking  their  origin 
from  the  ponds,  tarns,  and  marshes  among  the  mountains,  have  cut 
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deep  precipitous  gorges  in  their  courses,  particularly  towards  the 
outlets,  which  are  frequently  impassable,  rendering  a  considerable 
detour  inland  unavoidable  to  get  from  bank  to  bank. 

The  table-land  on  the  summits  of  these  hills,  although  too 
lofty  and  exposed  for  ordinary  tillage,  seems  nevertheless  to  be 
very  well  adapted  for  grazing  ground,  especially  for  sheep,  and  the 
wild  grass  which  grows  spontaneously  in  many  of  the  little  glens 
and  sheltered  places  is  of  a  very  luxuriant  description. 


Distribution  of  the  Formations. 

In  last  year's  Beport,  beginning  at  page  335,  a  general  outline 
is  given  of  the  distribution  and  succession  of  the  Lower  Siluriau 
strata,  as  developed  in  the  country  surrounding  Port-a-Port  Bay. 
These  have  now  been  more  fully  investigated  in  detail,  and  the 
result  has  thrown  much  light  upon  the  obscurity  which  hitherto 
has  prevailed  regarding  the  general  structure  of  the  entire 
region. 

In  the  Beport  just  alluded  to,  the  lowest  measures  exposed  at 
the  Gravels  are  described  under  the  head  of  Potsdam  and  Galci- 
ferous  formations,  in  one  very  regular  section  of  1594  feet  thick- 
ness. The  lower  measures  were  supposed  to  be  of  Potsdam  age, 
from  the  strong  lithological  resemblance  they  bear  to  rocks  of 
that  age  at  other  parts  of  their  distribution,  rather  than  palaeonto- 
logical  evidence,  fossils  being  either  absent  or  too  obscure  for 
satisfactory  identification.  But  the  succeeding  beds,  which  follow 
with  perfect  regularity,  are,  especially  towards  the  top  of  the 
series,  well  charged  with  highly  typical  organic  remains  of  the 
true  Calciferous.  According  to  the  estimate  made  this  season, 
the  total  thickness  of  the  two  groups  taken  together  cannot  be 
much  under  3000  feet.  On  the  eastern  side  of  the  bay,  north 
of  the  Gravels,  the  following  section  of  the  Calciferous  rocks 
was  measured  in  the  ascending  order,  on  a  general  dip  N.  31^  W. 
<  21°  :— 

Section  No.  !• 

Feet    In. 

1.  Thick-bedded  light  grey  limeBtone,  with  thin  shaly  divi- 
sions, occasional  beds  of  pale  drabcloee-grained  arenaceous 
limestone,  sometimes  tinged  with  red ;  obscure  fucoids  at 
base      100    3 

2  o 
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Feet    la. 

2.  Alternations   of   thick-bedded   grey  limestone   and   thin 

nodular  beds,  divided  by  greenish  shaly  layers;  many 
obscure  fossils  exposed  on  weathered  surfaces  of  harder 
beds.  Several  turbinated  shells,  probably  Maduria, 
with  OrihiSf  Leptcena,  Encriniie  stemSf  and  large 
OrthoceratUeSf  could  be  recognised.  The  surface  of  one 
bed  is  entirely  covered  with  obscure  fuooids,  weathering 
reddish,  and  staiiding  out  from  the  bed;  while  the 
surface  of  another  bed  weathers  into  large  rounded  and 
flattened  concretionary  forms 383    0 

3.  Similar  alternations  of  thick-bedded  grey  limestone  and 

thin  irregular  beds,  with  shaly  divisions;  the  latter 
becoming  more  frequent  towards  the  top.  Some  of  the 
thicker  beds  are  more  or  less  arenaceous.  The  upper- 
most strata  exhibit  the  peculiar  weathering  described  at 
poge  333,  Report  for  1873,  which  appears  to  be  charac- 
teristic of  these  higher  beds.  The  fossils  are  similar  to 
those  of  No.  2     489    5 


Total 972    8 

Besting  upon  No.  3  of  the  above^  are  the  shales  and  limestones 
of  the  Levis  division  with  their  characteristic  fossils,  a  section  of 
which  has  already  been  given  in  your  Beport  for  last  year  at 
page  337,  as  follows : — 

Srction  No.  2. 

Feet. 

1.  Grey  bituminous  limestones,  with  partings  of  black  or  grey 

shales 4 

2.  Thin  beds  of  bituminous  limestone,  alternating  with  black  or 

dark  grey  shale,  mostly  shale  at  top,  in  which  many  fossils 
occur ;  LingtUa,  OMtUa,  some  TnlobiteSy  simple  and  compound 
Oraptclites 6 

3.  Dark  blue  earthy  bands  of  limestone,  from  6  to  6  inches 

thick,  with  black  or  dark  grey  shales  alternating  in  about 
equal  proportion.  Upper  part  filled  with  fossils,  chiefly 
Orajjttolites 23 

4.  Black  shales  with  numerous  OraptoliteM      40 

5.  Dark  grey  calcareous  sandstones,  in  beds  of  from  6  inches  to 

a  foot  thick 20 

6.  Coarse  grey  breociated  limestone  or  conglomerate  with  calca- 

reous sandstones  again  on  top 30 

Total 123 

The  last  beds.  No.  6  of  the  section,  hold  the  coast  northerly  for 
a  distance  of  1  mile,  dipping  N.  60''  W.  <  27°.    They  then  turn 
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into  the  land  with  a  more  northerly  dip,  and  are  succeeded  by  red, 
green,  and  black  shales,  with  occasional  beds  of  grey  sandstone 
and  thin  bituminous  and  conglomerate  limestones,  all  more  oi 
less  disturbed  by  small  faults,  the  shales  at  one  place  exhibiting 
most  extraordinary  contortions.  The  succession  in  ascending  order 
from  No.  6  of  section  No.  2  is  as  follows.  The  thicknesses  are 
only  approximate,  and  may  be  somewhat  underestimated : — 

Sbction  No.  3. 
Average  dip  N,S(f  W.<  26° 

Feet.    In. 

1.  Greenish-grey  and  drab  shales,  with  a  few  thin  shaly  beds 

of  grey  sandstone  interstratified  near  the  top 164    1 

2.  Beds  of  greenish-grey  fine-grained  sandstone,  from  an  inch 

to  a  foot  or  more  in  thickness,  with  shaly  divisions  at 
base.  Some  of  the  thin  beds  hold  a  few  simple  Orap^ 
tolites 47    2 

3.  Loose,  splintery,  dark  greenish  shales  having  very  black 

glossy  surfaces,  somewhat  disturbed       50    0 

4.  Dark  greenish,  hard,  cherty,  nodular  shales,  with  irregular 

splintery  cleavage      70    0 

5.  Gieenish-grey,  red  and  blackish  shales,  often  faulted,  and 

otherwise  disturbed  in  places ;  exhibiting  similar  black- 
ened and  polished  surfaces  to  those  of  No  3.  These 
shales  are  characterised  by  numerous  nodules,  and  large 
masses  of  cubical  iron  pyrites 573    3 

6.  Greenish-grey  rather  coarse-grained  sandstone 25    0 

7.  Bed,  green  and  blackish  shales,  with  two  or  three  beds  of 

greenish-grey  sandstone  interstratified  at  nearly  equal 
intervals ;  much  confusion  prevails  amongst  these  shales 
caused  by  several  small  faults 400    0 

8.  Red  and  green  slates,  alternating  in  nearly  equal  propor- 

tions, considerably  harder  than  any  of  the  preceding 
shales.  The  cleavage  is  at  right  angles  to  the  bedding, 
and  they  break  into  innumerable  long,  thin,  sharp 
splinters.  They  are  seen  at  first  in  a  horizontal 
position,  but  become  suddenly  disturbed  towards  the 
top.  (See  Fig.  6,  page  338,  Report  for  1873.)  It  is 
impossible  to  arrive  at  a  conclusion  regarding  the 
thickness  of  these  slates.  It  can,  however,  hardly  be 
less  than 150    0 

9.  Red,  green  and  blackish  shales,  often  finally  laminated, 

with  a  few  thin  beds  of  bituminous  limestone  interstra- 
tified near  the  base,  and  some  conglomerate  limestone 
near  the  top ;  with  a  few  thin  beds  of  sandstone.  (See 
Section  at  page  337,  Report  for  1873.)  Several  smaller 
faults  occur  here       230    0 

2  G  2 
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10.  Fine  and  coarse  grained  greenish-grey  sandstones  and  fine 

conglomerates,  in  beds  of  from  6  inches  to  a  foot  or 
more  in  thickness.  The  conglomerate  beds  are  chiefly 
composed  of  fine  quartz  and  grey  limestone  pebbles,  with 
numerous  angular  grains  of  red  feldspar,  and  occasional 
fragments  of  black  shale,  cemented  together  in  a  matrix 
of  fine  green  sand.  Some  of  the  fine  beds  hold  numerous 
spherical  concretions  of  similar  sandy  material,  but 
harder        300    5 

11.  Loose  red,  green,  and  dark  brown  shales,  much  broken 

and  often  concealed ;  not  less  than 500    0 

12.  Thin  irregular  beds  of  grey  bituminous  limestone,  from 

1  to  6  inches  in  thickness,  with  partings  of  dark  brown 
and  jet-black  bituminous  shale  sometimes  finally  lami- 
nated. Iron  pyrites  thickly  disseminated,  and  occurs 
occasionally  in  thin  strata  of  2  or  3  inches  in  thickness. 
Strata  affected  by  a  series  of  complicated  folds.  Thick- 
ness doubtful,  but  probably  about 250    0 

Total     2769  11 

Following  the  shore  northerly,  a  great  gravel  beach  with  low, 
flat,  and  often  marshy  country  inland  succeeds,  and  extends  for  a 
distance  of  over  7  miles  to  the  mouth  of  Bennois  Brook.  There  is 
no  rock  exposed  in  place  on  the  shore  in  all  this  distance,  except 
one  small  detached  outcrop  of  grey  sandstone  near  the  middle  of 
the  sand-beach  of  "  Three  Guts  Cove."  The  next  coast  exposure 
occurs  on  the  north  side  of  Bennois  Brook,  referred  to  and  par- 
tially described  at  page  339,  Eeport  1873. 

Some  parts  of  this  exposure  are  amygdaloidal  in  character,  the 
cavities  being  filled  with  green  chlorite  or  white  calc  spar.  Patches 
and  strings  of  white  calc  spar,  and  some  of  white  quartz,  reticulate 
through  the  entire  mass,  which,  when  intersecting  or  associated 
with  the  dioritic  and  dolomitic  rocks,  very  frequently  contain 
native  copper  in  small  lumps  and  strings.  In  the  quartz  veins 
the  metal  was  usually  in  thin  films,  while  the  green  and  blue 
carbonates  stain  all  the  rocks  indifferently.  The  jet-like  material 
referred  to  in  last  year's  Beport  appears  to  be  pure  crystalline 
bitumen. 

The  whole  or  greater  part  of  Fox  Island  is  composed  of  trap- 
pean  rocks,  as  described  at  page  340,  Beport  1873. 

The  coast  exposures  at  the  entrance  of  Bennois  Brook,  on  the 
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north  side,  are  brought  in  contact  with  a  set  of  greenish  and 
blackish  shales  by  a  fault  which  runs  into  the  land  nearly  due 
east.  These  shales  exhibit  themselves  in  considerable  disturbance 
near  the  contact,  but  farther  north  they  are  overlaid  by  strata 
of  sandstone  and  shale  in  very  regular  succession,  forming  cliflEs 
of  from  40  to  50  feet  in  height,  which  extend  to  the  southern 
point  of  Broad  Cove  near  Bluff  Head.  Near  the  base  of  these 
sandstones  there  occurs  a  set  of  grey  bituminous  limestones  and 
shales,  supposed  to  be  a  repetition  of  No.  12,  section  No.  3 ;  in 
which  case  it  would  appear  that  the  succeeding  beds  of  sandstone 
overlying  are  higher  measures,  which  will  give  an  additional 
volume  of  upwards  of  1800  feet  of  thickness,  making  a  total 
of  4621  feet. 

The  following  is  the  measured  section  in  ascending  order,  dip 
east,  <  56°:— 

Section  No.  4. 

Feet    la. 

1.  Greenisb-grey  sandstones,  and  red  and  green  arenaceous 

shales,  principally  sandstones  at  base ;  sometimes  coarse- 
grained approaching  fine  conglomerates,  and  holding 
pebbles  of  opaque  white  quartz,  and  red  feldspar,  in  a 
green  sandy  matrix.  Supposed  equivalent  in  part  of 
Nos.  10  and  11,  section  No.  3,  about      400    0 

2.  Brown  and  black  bituminous  shales,  with  interstratified 

thin  beds  of  grey  bituminous  limestone,  much  corru- 
gated and  faulted,  say       300    0 

3.  Greenish-grey,  fine-grained,  slightly  micaceous  sandstones 

in  thick  beds,  with  occasional  thin  arenaceous  shaly 
divisions ;  spherical  concretions  imbedded  in  the  sand- 
stone of  the  same  material,  but  much  harder  than  the 
general  mass       234    6 

4.  Kod  and  green  arenaceous  shales,  with  occasional  inter- 

stratified thin  beds  of  grey  sandstone,  and  one  or  two 

thick  beds  of  fine-grained  red  sandstone  at  the  base      ..     560    9 

5.  Coarse-grained  grey  sandstone,  or  fine  conglomerates,  with 

a  few  thin  shaly  divisions.  The  conglomerates  are 
chiefly  made  up  of  worn  quartz  pebbles  about  the  size 
of  a  swan  shot,  and  grains  of  red  feldspar,  with  occa- 
sional fragments  of  black  shale  in  a  matrix  of  fine  green 
sand 330    0 

6.  Alternations  of  red  and  green  arenaceous  shales,  with  a  few 

beds  of  grey  sandstone  interstratified.  The  shales  at  the 
base  are  generally  green,  the  red  occurring  in  the  middle ; 
wliile  green  and  red  alternate  at  the  top        405     6 
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7.  Coarse  and  fine  grained  sandstones,  or  sandstones  and  con- 
glomerates in  thick  beds,  with  a  few  thin  shaly  divi- 
sions. The  general  character  of  these  sandstones 
corresponds  very  nearly  with  those  of  No.  6  of  this 
section       330    7 


Tolal 2661    4 

From  No.  3  to  No.  7  of  this  section,  the  description  corresponds 
with  No.  16  of  section  given  at  the  coast  near  Hawkes  Bay  and 
southern  arm  of  Bonne  Bay.* 

A  gravel  beach  conceals  the  rocks  for  about  a  mile  within 
Broad  Cove,  but  at  the  northern  point  a  great  mass  of  trap  breccia 
of  similar  character  to  that  of  Fox  Island  comes  in,  nmaing  in 
the  direction  of  Bluff  Head.  On  the  north  side  of  this  trappean 
mass,  a  portion  of  the  sandstones  and  shales  already  mentioned  is 
repeated  in  very  disturbed  strata,  forming  a  small  wedge-like 
trough,  which  occupies  about  half  a  mile  of  the  shore.  At  page 
t^O,  Beport  for  1873,  it  will  be  seen  that  a  fault  is  suggested  as 
occurring  at  the  immediate  junction  of  the  latter  sandstones  with 
the  rocks  of  Bluff  Head.  The  run  of  this  dislocation  is  about  due 
east,  and  on  this  course  between  the  sfmdstones  and  the  serpentine 
rocks  of  Bluff  Head,  a  large  mass  of  brecciated  trap  is  interposed, 
which  in  some  cases  was  found  intercalated  with  the  latter,  all  of 
which  are  much  altered  and  in  great  confusion. 

At  Bluff  Head  the  rocks  consist  of  dark  grey  diorites,  purplish 
limestones  or  dolomites,  and  dark  green  chloritic  and  slaty  ser- 
pentine, confusedly  jumbled  up  with  trap,  breccia,  and  greenstone.'f 
At  the  outlet  of  Bluff  Head  Brook,  just  north  of  the  Head,  a 
purplish-coloured  dolomite  or  limestone  of  a  brecciated  structure 
rests  upon  sandstone,  which  is  itself  underlaid  by  bituminous  lime- 
stones and  shales,  representing  the  beds  of  No.  2  of  section  No.  4 
south  of  Broad  Cove.  These  strata  of  sandstones,  &C.,  come  to 
the  surface  on  the  axis  of  a  small  sharp  anticlinal  fold,  the 
mere  apex  of  which  is  exhibited  peeping  out  from  below  the 
dolomite. 

The  lowest  member  of  the  magnesian  group  here  is,  as  before 

♦  See  pp.  291-293, « Geology  of  Canada,'  1863. 
t  Malapbyres  are  frequent. 
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stated,  a  brecciated  dolomite  or  limestone^  the  breccia  consisting 
of  angular  fragments  of  yarious  sizes,  cemented  together  in  a 
purplish  calcareo-raagQesian  paste,  through  which  green  chlorite 
runs  in  irregular  and  manifold  strings  and  patches,  while  veins  or 
thin  reticulations  of  white  calc  spar  ramify  in  all  directions,  giving 
the  rock  a  marbled  or  mottled  appearance.  These  veins  of  calc 
spar,  like  those  of  the  Bennois  Brook  section,  frequently  con- 
tain nests  or  strings  of  jet-black  crystalline  bitumen,  and  native 
copper  occurs  in  irregular  shaped  lamps.  The  green  and  blue 
carbonates  of  copper  were  observed  to  stain  alike  the  calc  spar, 
the  crystalline  bitumen,  and  the  purple  dolomite.  The  thickness 
of  this  mass  does  not  seem  to  exceed  50  or  60  feet.  The  succeed- 
ing rock  overlying  the  dolomite  is  a  confused  mass  of  chlorite 
slate,  diorite,  and  serpentine,  the  disturbance  apparently  being 
caused  by  the  intrusion  of  a  diorite  dyke,  which  intersects  all  the 
strata.  The  serpentine  portions  are  intersected  by  thin  seams  or 
veins  of  asbestos,  and  the  rock  frequently  assumes  the  character 
of  picrolite.  The  general  colour  of  the  serpentine  is  a  dark  bottle- 
gi-een,  weathering  a  brownish  red  or  occasionally  a  deep  Prussian 
blue.  Diorites  succeed  this  serpentine,  approaching  Lewis  Brook 
in  great  mass,  occupying  the  shore  for  nearly  a  mile.  The  pre- 
vailing character  is  dark  .grey,  fine  grained,  hard  and  compact, 
sometimes  slightly  calcareous,  with  small  cubical  crystals  of  iron 
pyrites  profusely  disseminated.  Occasionally  these  rocks  are 
perforated  by  cylindrical  or  elliptical  shaped  tubes  filled  with 
crystalline  calc  spar,  the  weathered  surfaces  of  which  resemble  an 
atnygdaloid.  It  is  also  sometimes  porphyritic,  having  small 
rounded  masses  of  vitreous  white  quartz  irregularly  distributed. 

The  latter  rocks  are  overlaid  by  green  chloritic  slate  and 
impure  slaty  serpentine,  with  one  band  of  moderately  pure 
serpentine  about  20  feet  thick  near  the  base,  and  a  band  of  light 
green  chlorite  about  10  feet  thick  at  the  top,  the  whole  mass 
being  nothing  under  150  feet  in  thickness.*  Besting  on  the 
chloritic  band  is  an  immense  mass  of  purplish-red  dolomite  of 
slaty  structure.  This  rock,  like  the  lower  dolomite  already 
described,  is  intersected  by  veins  of  white  calc  spar,  with  which 

♦  ^»  pp.  341  aud  342,  Report  for  1873. 
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native  copper  is  sometimes  associated.  The  dolomites  cap  the 
cliffs  at  Lewis  Brook  and  the  hill  range  inland,  with  occasional 
iuteiTuptions  of  the  subordinate  rocks,  which  are  brought  up  upon 
faults  and  in  folds  of  the  stratification.  The  actual  thickness 
of  the  whole  of  this  great  magnesian  group  is  very  difficult,  if 
possible,  to  determine,  but  would  appear  to  be  certainly  not  less 
than  1500  feet. 

On  Lewis  Brook,  about  500  or  600  yards  from  the  outlet,  some 
strata  of  sandstone  of  exactly  similar  character  to  that  seen  on 
the  south  side  of  Bluff  Head  passes  below  the  dolomites  last 
mentioned,  dipping  to  the  eastward.  These  sandstones  then  crop 
out  on  the  sea-shore,  about  20  chains  north  from  the  outlet  of 
Lewis  Brook,  dipping  generally  S.  75°  E.  <;  36°,  and  continue  to 
strike  along  the  shore,  displayed  in  cliffs  of  between  20  and  80  feet 
high,  towards  the  outlet  of  Serpentine  Biver.  This  dip  points 
towards  the  base  of  the  Serpentine  range,  and  at  short  distances 
up  the  small  brooks  the  junction  is  visible,  where  in  all  cases  the 
serpentine  was  found  to  rest  upon  the  sandstones.  The  exposures 
here  are  clearly  a  repetition  of  the  section  No.  4,  and  include  the 
bituminous  limestones  near  the  base  of  the  same,  the  thickness 
and  order  of  succession  being  almost  identical. 

At  Eope  Cove  Head,  about  2  miles  south  of  Serpentine  Eiver, 
the  stratification  is  interrupted  by  the  intrusion  of  a  mass  of  trap 
of  peculiar  character.  It  is  nearly  black,  and  much  of  it  is  soft, 
earthy,  and  calcareous,  reticulated  with  veins  of  calc  and  bitter 
spar,  with  crystalline  bitumen  in  the  cracks  and  interstices 
enclosed  in  spar.  Portions  of  this  dyke  are  breccious.  On  the 
north  side  of  the  dyke,  greenish,  dark  brown,  and  blackish  shales, 
with  interstratified  thin  beds  of  grey  bituminous  limestone,  are 
brought  to  the  surface,  which  appear  evidently  to  be  another 
repetition  of  the  limestones  near  the  base  of  section  No.  4.  These 
limestones  and  shales  form  cliffs  of  50  or  60  feet  in  height,  exhi- 
biting the  most  wonderful  and  complicated  contortions,  disturb- 
ances apparently  in  a  great  degree  peculiar  to  these  rocks,  the 
associated  strata  above  and  below  being  comparatively  only 
slightly  dL«tplaced.  At  this  place  the  said  disturbances  appeared  to 
have  reached  a  climax.  The  folds  and  repetitions  are  so  numerous 
that  within  a  distance  of  2  miles  of  the  coast  the  total  thickness  of 
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tlie  whole  mass  composing  the  cliffs  does  not  much  exceed  350  or 
400  feet. 

A  great  mass  of  trap  comes  in  at  the  mouth  of  Serpentine 
Eiver,  which  forms  low  bold  cliffs  on  both  sides  of  the  stream  for 
a  few  hundred  yards  up  its  course.  The  great  headland  on  the 
north  side  of  the  cove  at  the  entrance  to  the  river  is  composed  of 
a  breeciated  trap  rock,  and  at  the  head  of  the  cove  a  patch  of  the 
stratification,  consisting  of  black  and  green  shales,  is  caught  up  and 
wedged  in  between  two  masses  of  the  igneous  rock;  while  a 
remarkable  isolated  bed  of  sandstone  of  triangular  shape,  about  10 
or  12  feet  thick,  with  a  base  of  about  50  feet,  rises  perpendicularly 
from  the  water's  edge  to  the  height  of  about  100  feet,  ter- 
minating in  a  small  flattened  apex,  upon  which  a  tuft  of  grass  still 
grows. 

The  coast-line  north  of  Serpentine  River  has  still  to  be 
examined,  but  the  bold  and  broken  outline  of  the  hills  and  head- 
lands, of  which  Bear  Head  is  the  most  prominent,  seem  to  indicate 
the  probability  that  the  rocks  are,  for  the  most  part  at  least,  of 
i;^neous  origin,  and  a  continuation  of  the  traps  of  Serpentine 
Kiver. 

The  banks  and  islands  at  the  lower  part  of  Bennois  Brook  con- 
sist of  low  flat  land  in  which  no  rock  is  exposed,  but  at  about  100 
chains  up  from  the  outlet,  following  the  course  of  the  river,  a  bed 
of  coarse-grained  grey  sandstone  strikes  across,  dipping  N.  37°  W. 
<  70°.    A  little  higher  up  the  stream  the  banks  display  more 
sandstones,  underlaid  by  dark  greenish  shales  in  a  nearly  vertical 
attitude,  and  these  shales  continue  to  crop  out  at  irregular  inter- 
vals, sometimes  forming  high  and  broken  cliffs.     They  are  often 
filled  with  nodules  and  masses  of  iron  pyrites,  and  have  frequently 
the  smooth,  black,  glistening  surfaces  which  characterise  the  rocks 
of  Nos.  3  and  5  of  section  No.  3  of  the  coast.    Interstratified  with 
these  shales  are  some  peculiar  beds  of  conglomerate  limestone, 
some  of  which  are  composed  of  rounded  boulders  of  grey  limestone 
upwards  of  a  foot  in  diameter,  and  also  partially  worn  fragments 
of  thin-bedded    limestone   of   an  elongated   or  eUiptical  form, 
cemented  in  a  base  of  dark  green  or  blackish  shale.     The  larger 
and  more  rounded  boulders  appear  to  be  the  ruins  of  the  Calci- 
ferous  rocks,  while  the  thinner  fragments  are  probably  derived 
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from  the  beds  near  the  base  of  the  Levis  shales.  A  little  higher 
up  the  stream,  a  lower  bed  occurs  of  a  brecciated  limestone,  the 
matrix  being  of  a  hard,  compact,  pale  grey  shade,  holding  angular 
fi*agments  of  limestone  of  a  darker  colour,  and  innumerable  pieces 
of  black  slate.  All  these  rocks  are  much  corrugated,  and 
repeated  by  dislocations.  They  continue  to  be  seen  occasionally 
for  between  4  and  5  miles  farther  up  the  stream,  and  then  the 
strata  roll  over  in  an  anticlinal  form  and  dip  about  east.  The 
next  rocks  in  succession  seen  are  some  strong  beds  of  sandstone 
overlaid  by  red  and  green  shales,  which  are  succeeded  by  some 
thin-bedded,  dark  grey,  bituminous  limestones,  with  partings  of 
dark  bro\vn  and  black  bituminous  shales,  rising  in  cliffs  of  about 
150  feet  high  on  both  sides  of  the  river,  all  folded,  twisted,  and  cor- 
rugated in  a  high  degree.  Numerous  simple  Oraptolties  occur  in 
the  shales,  and  are  also  observable  on  the  surfaces  of  the  lime- 
stones. The  exposures  here  are  supposed  to  represent  No.  12  of 
the  section  No.  3  on  the  coast.  The  limestone  beds  vary  in  thick- 
ness from  1  to  18  inches,  and  the  shaly  divisions  are  sometimes 
mere  partings,  while  at  other  times  there  is  an  accumulation  of 
1  foot  or  over.  The  darker  coloured  shales  are  very  bituminous, 
and  burn  with  a  bright  clear  flame  when  exposed  to  a  strong  heat 
for  a  lengthened  time,  but  without  producing  any  ash,  although 
much  gas  is  evolved.  Besting  against  these,  and  apparently  above, 
are  bright  red  and  green  shales,  in  which  the  stratification  gets 
more  regular,  and  at  a  turn  of  the  river,  about  15  chains  higher 
up,  they  strike  across  it,  showing  a  dip  of  N.  54°  E.  <  32°. 
Ascending  the  stream,  the  exposures  get  fewer,  but  grey  sandstones 
and  greenish  shales  are  occasionally  exhibited  on  the  banks  and 
bed,  which,  although  not  well  exposed,  probably  spread  over 
the  whole  breadth  of  about  2  miles,  lying  on  the  axis  of  a 
synclinal  line.  At  about  2^  miles  from  the  same  place,  or 
about  3  miles  below  the  first  forks  of  the  river,  some  strata  of 
coarse  greenish-grey  sandstone  strike  across,  running  S.  20°  W., 
N.  20°  E.,  exhibiting  a  high  dip  to  the  westward.  These  bands  of 
sandstone  were  taken  to  represent  the  upper  part  of  the  coast  sec- 
tion No.  4.  A  mile  and  a  half  up  the  stream  from  the  last  expo- 
sure a  mass  of  trap  comes  in,  giving  a  precipitous  face  to  the  left 
bank,  and  running  S.  14°  W.  Beyond  this  the  river  widens,  and 
the  rocks  are  nowhere  exhibited  for  about  2  miles,  or  1  mile  above 
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the  forks,  when  a  small  section  of  sandstone  comes  to  the  surface, 
and  a  little  above,  another  exposure,  consisting  of  limestone  con- 
glomerate and  green  shales,  dipping  N.  76°  E.,  at  a  moderate  angle. 
About  25  chains  above  the  last,  the  bituminous  limestones  and 
shales  reappear  in  a  cliflf  between  20  and  30  feet  high,  exhibiting 
the  usual  corrugations  and  folds.  Nothing  is  seen  for  the  next 
half  mile,  but  at  that  point  the  grey,  strong-bedded  limestones  of 
the  Caleiferous  formation  rise  in  mountain  masses  upon  either 
side,  the  river  flowing  in  a  deep  gorge  between.  On  the  west  side 
of  the  river  the  Caleiferous  strata  strike  in  a  vertical  attitude, 
N.  2S'^£.,  while  immediately  north  and  west  from  the  latter  a  high, 
bare,  brown-weathering  mountain  range  is  seen,  indicating  the 
presence  of  the  Serpentine  group. 

It  has  already  been  stated  that  the  rock  at  the  entrance  to  Ser- 
pentine Biver  consists  of  a  great  mass  of  trap,  which  continues  up 
the  stream  for  between  300  and  400  yards.  Associated  with  this 
trap,  and  in  some  instances  caught  up  in  it,  are  patches  of  the  stra- 
tification, consisting  of  dark  green  and  black  shales,  and  at  one 
place  a  bed  of  conglomerate  limestone  interstratified  with  the 
shale  comas  against  the  trap,  evidently  disturbed  by  it.  These 
rocks  represent  divisions  8  and  9  of  section  No.  3.  Similar  shales 
present  themselves  at  the  mouth  of  the  tributary  on  the  south  side, 
al>out  a  mile  up  the  stream.  For  a  distance  of  6  miles  on  the 
ascent  of  the  river,  exposures  of  the  rock  are  rare,  but  at  the  end 
of  2  miles  an  altered  sandstone  or  quartzite  was  seen  crossing  the 
stream,  dipping  at  a  high  angle  S.  22^  W.,  and  sandstones  and 
shales  come  up  at  intervals  in  low  anticlinal  folds  for  the  remaining 
distance,  the  sandstones  at  the  end  which  form  a  fall,  dipping 
S.  9°  K  <I  23^  A  second  fall  occurs  over  similar  sandstones  about 
20  chains  above  the  first,  which  were  supposed  to  be  on  the  horizon 
of  the  upper  part  of  the  coast  section,  No.  4,  south  of  Broad  Cove. 
Above  this  no  rock  is  seen  below  Serpentine  Lake.  Sandstones 
and  shales  come  out  on  the  north  shore  of  the  lake,  in  a  few  small 
rather  obscure  sections ;  but  the  bare  brown-weathering  flanks  of 
the  Blomidon  Serpentine  range  rise  abruptly  a  short  distance  back, 
reaching  an  altitude  probably  upwards  of  2000  feet.  On  the  oppo- 
site or  southern  shore  of  the  lake  the  limestones  of  the  Caleiferous 
rise  precipitously  into  mountain  masses,  averaging  a  height  of  not 
less  than  1000  feet  above  the  level  of  the  sea,  ranging  towards  the 
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head  waters  of  Bennois  Brook.  Within  a  mile  from  the  outlet  of 
the  lake,  and  a  little  westward  from  the  Calciferous  mountainSy  a 
deep  ravine  runs  S.  38°  W.,  the  western  side  of  which  is  bounded 
by  the  Serpentine  range  of  the  Lewis  hills. 

In  their  western  extension  the  Calciferous  and  Potsdam  forma- 
tions strike  into  the  peninsula  of  Port-a-Port,  holding  the  north 
coast  of  St  Greorge's  Bay  for  the  entire  distance  from  the  Gravels 
to  Cape  St.  George.  Tlie  strata  exposed  in  the  coast  section  dis- 
play a  succession  of  parallel  dislocations  running  in  a  nearly  north 
and  south  direction,  bringing  distinctively  different  beds  into 
juxtaposition.  The  upper  part  of  the  Calciferous  (the  peculiarities 
of  some  beds  of  which  were  described  in  last  year's  Beport,  page  333), 
keeps  the  shore  of  East  Bay,  with  some  interruptions  at  the  coves, 
where  Lower  Carboniferous  rocks  are  let  down,  as  shown  at  page  334, 
Beport  1873,  for  about  3  miles,  thence  striking  south-westerly 
with  a  north-westerly  dip,  is  succeeded  by  the  graptolitic  shales  at 
the  base  of  the  Levis  division.  A  patch  of  the  unconformable 
Lower  Carboniferous  series  conceals  the  older  strata  in  a  great 
measure  at  this  place,  except  where  a  slight  undulation  of  the  latter 
with  their  typical  fossils  brings  them  out  from  below  the  former  at 
the  base  of  the  bank.  Westward  from  this  Carboniferous  patch,  the 
strata,  representing  section  No.  3,  occupy  the  remainder  of  the 
head  of  East  Bay,  and  the  whole  of  Shoal  Point,  various  members 
of  the  group  coming  up  at  intervals  along  the  shores.  On  the 
western  side  of  Shoal  Point,  near  Piccadilly,  some  red  and  green 
slaty  bands,  supposed  to  represent  No.  8  of  the  same  section,  strike 
into  the  land  with  a  north-easterly  dip,  showing  the  existence  of  a 
trough,  in  which  Shoal  Point  lies  nearly  on  the  axis.  Near  the 
extreme  point  the  bituminous  limestones  and  shales  of  the  top  of 
section  No.  3,  or  near  the  base  of  section  No.  4,  exhibit  themselves 
at  low  water  on  both  sides,  standing  in  a  vertical  attitude,  and 
striking  about  N.  20°  E.,  S.  20°  W.  These  bituminous  limestones 
are  characterised  by  the  presence  of  a  set  of  drusy  cavities  lined 
M'ith  crystals  of  calc  spar,  which  are  often  filled  with  petroleum  in  a 
semi-liquid  state  of  about  the  consistency  of  tar.  On  the  west  side 
of  the  Point  this  substance  exudes  through  the  sand,  and  at  low 
water  is  sometimes  found  in  small  depressions,  where  it  lias  fre- 
quently been  gathered  by  visitors.  On  the  west  side  of  Piccadilly 
a  fault  occurs  running  a  little  obliquely  to  the  strike  of  the  rocks 
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S.  30°  W.,  which  brings  up  the  Calciferous  limestones  in  a  small 
anticlinal  fold,  with  the  shales  of  the  Levis  division  resting  on 
them,  which  dip  N.  24°  W.  <  28°,  and  holding  numerous  Ghrapta- 
lites.  Another  fault  parallel  to  the  last  mentioned,  and  only  about 
300  yards  farther  on,  strikes  up  the  course  of  a  small  stream, 
bringing  the  graptolitic  shales  to  a  vertical  position,  which  are  suc- 
ceeded by  a  mass  of  coarse  grey  brecciated  limestone  in  a  series  of 
sharp  folds,  and  forms  the  projecting  point  on  the  west  side  of  Pic- 
cadilly. The  graptolitic  shales  again  come  out  on  the  shores  of 
West  Bay  about  a  mile  west  from  the  Point  in  a  fold  of  the  strati- 
fication, where  many  small  Lingvlm  were  found  in  association  with 
the  GraptoUtes,  Overlying  the  latter  are  a  set  of  green,  red,  and 
blackish  shales,  in  low  detached  cliffs  along  the  shores  of  West 
Bay,  the  measures  spreading  out  inland  over  a  large  area.  At 
Black  Head,  where  the  bay  curves  north-eastward  to  form  Long 
Point,  sandstones  and  shales  strikingly  resembling  the  upper  parts 
of  section  No.  4  are  exposed  in  high  bold  cliffs  of  vertical  strata, 
for  nearly  half  a  mile,  coming  somewhat  obliquely  to  the  shore. 
The  total  thickness  here  is  1879  feet.  The  lithological  resemblauce 
between  the  rocks  of  this  section  and  those  previously  described  of 
the  eastern  side  of  the  bay,  leaves  little  doubt  that  they  are  on 
the  same  horizon.  They  are  of  the  same  greenish-grey  colour,  are 
composed  chiefly  of  fine  green  sand  with  coarser  bands  composed 
of  grains  of  white  quartz  and  reddish  feldspar,  and  occasional  frag- 
ments of  black  shale ;  while  some  of  the  finer-grained  beds  hold 
spherical-shaped  concretions  of  a  similar  material  to  the  general 
mass,  somewhat  hardened,  of  various  sizes,  and  generally  arranged 
in  layers  parallel  with  the  stratification.  The  above  section  of 
sandstone  terminates  abruptly  against  a  great  fault  running 
N.  54°  W.,  on  the  north  side  of  which  some  beds  of  a  hard  compact 
grey  limestone  are  brought  in,  in  a  nearly  vertical  attitude,  striking 
N.  78°  W.  obliquely  to  the  dislocation.  Over  these  limestones  are 
a  set  of  greenish  and  dark  brown,  soft,  thinly  laminated  shales 
dipping  first  at  a  pretty  high  angle,  but  farther  on  assuming  a 
smaller  incline  N.  20°  W.  <  44°.  Near  the  top  of  these  shales 
they  become  interstratified  with  thin  beds  of  bituminous  limestone, 
from  1  to  6  inches  in  thickness.  The  surfaces  of  the  latter  shales 
are  frequently  covered  with  fine  pencillings  of  fossils,  all  of  the 
graptolitic  type,  but  chiefly  of  species  resembling  CaUograptus, 
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DietyonemOy  or  Dendrograptus.  The  dip  of  these  rocks  decreases 
advancing  along  the  shore,  inclining  still  in  the  same  direction,  and 
20  chains  from  the  fault,  they  are  overlaid  by  beds  of  grey  very 
calcareons  sandstone  from  6  inches  to  1  foot  thick,  haying  an  even 
cleavage  parallel  to  the  planes  of  the  bedding.  No  fossils  were 
found  in  the  sandstones.  They  occupy  about  40  chains  along  the 
shore  on  the  strike,  making  a  few  gentle  undulations,  until  coming 
in  contact  with  a  trap  dyke  about  6  yards  wide,  which  cuts  them 
off,  running  N.  9"^  K  On  the  west  side  of  the  dyke  the  shales  are 
slightly  brushed  up,  while  on  the  east  side  higher  measures  are 
brought  down  pointing  towards  it.  These  higher  rocks  consist  of 
bluish-grey  limestones,  in  beds  from  a  few  inches  to  2  feet  thick, 
divided  by  greenish  argillo-arenaceous  shale.  Many  of  the  lime- 
stone beds  weather  of  a  pale  yellowish  drab  colour,  and  are  appa- 
rently slightly  magnesian.  The  dip  near  the  dyke  is  8.  79°  W. 
<  49°,  but  a  little  farther  on  easterly,  they  roll  over  and  dip 
N.  27°  E.  <  23°.  Farther  east  the  strata  bend  round  and  show  a 
dip  N.  39°  W.  <  22°,  and  towards  the  extreme  of  Long  Point  the 
dip  is  N.  15°  W.  <  23^.  The  limestone  beds  are  constituted 
almost  wholly  of  organic  remains,  crowded  with  Encrinites  mostly 
fragmentary,  together  with  numerous  corals,  Orthoceratites,  univalve 
and  bivalve  shells.  The  lower  beds  are  sometimes  almost  entirely 
made  up  of  spherical-shaped  corals  (?)*  standing  out  in  relief  from 
the  surfaces,  at  a  distance  of  a  foot  or  more  apart,  giving  the  rock 
a  coarse  concretionary  aspect.  Bising  on  the  strata  these  spherical 
forms  become  less  numerous,  but  abundant  and  well-preserved 
organisms  continue  throughout  This  fauna  has  already  been 
referred  to  Mr.  Billings  for  identification,  who  has  no  hesitation  in 
declaring  it  to  be  typical  of  an  age,  nothing  older  than  the  Birdseye 
and  Black  Biver  groups  of  New  York  and  Canada,  and  conse- 
quently the  highest  member  of  the  Lower  Silurian  system  yet 
recognised  in  Newfoundland.t 

On  the  north-west  side  of  Long  Point,  facing  the  Gulf  of  St. 
Lawrence,  higher  measures  are  exposed  dipping  N.  15°  W.  <  18°, 

•  See  Report  1873,  p.  842. 

t  Some  Qraptoiites  found  on  the  upper  falls  of  the  Exploits  River,  and  a  few 
fossils  at  certain  parts  of  Notre  Dame  Bay,  appear  to  be  of  Hudson  River  group  types. 
Organic  remains  ore  also  known  in  some  neighbouring  localities,  charnoieristic  of 
the  middle  Silurian  age ;  but  Ihe  precise  horizon  of  the  former  fossils  still  requires 
confirmation. 
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which  consist  of  beds  of  greenish-grey,  compact  arenaceous  lime- 
stones, with  thin  divisions  of  arenaceous  shale.  Some  of  these 
strata  are  flaggy,  and  very  evenly  bedded  in  layers  of  2  or  3  inches 
in  thickness.  The  surfaces  of  the  flags  are  often  covered  with 
fucoidal  remains,  and  on  one  bed  a  series  of  deep  grooves,  some 
upwards  of  2  inches  in  width,  were  seen,  sometimes  running  for 
several  yards  in  a  moderately  straight  line,  at  others  in  a  zigzag 
course  and  occasionally  in  a  curve,  intersecting  and  crossing  each 
other  in  all  directions.  The  uppermost  beds  of  all,  only  visible  at 
low  tides,  are  thin-bedded  limestones  crowded  with  Brachiopoda, 
chiefly  of  the  genera  Orthis,  Lepisenay  and  Strophomena.  The 
total  thickness  of  this  Long  Point  group  of  strata,  although  not 
positively  ascertained,  would  appear  by  the  dips  upon  each  side 
and  the  breadth  of  the  peninsula  to  be  about  800  feet. 

At  a  place  called  Shoal  Cove,  about  8  miles  from  the  extreme 
end  of  Long  Point,  on  the  gulf  side,  rocks  of  the  Lower  Carboni- 
ferous horizon  form  a  narrow  strip  along  the  shore  south-westwards 
to  a  place  called  Three  Bock  Point,  where  they  run  out  into  the 
sea.  These  strata  consist  of  red  micaceous  sandstones  and  conglo- 
merates, with  a  few  thin  beds  of  limestone  which  contain  Carboni- 
ferous fossils.  Farther  south  the  basic  conglomerate  comes  in  on 
Bed  Island,  as  shown  in  your  Report  for  1866,  while  the  fossils  of 
the  Carboniferous  limestone  were  recognised  at  a  point  nearly  oppo- 
site on  the  mainland,  close  to  a  fault;  where  the  unconformable 
strata  are  brought  into  abrupt  contact  with  the  Silurian. 

About  3  miles  inland  from  West  Bay,  on  the  banks  of  the 
streams,  coarse  conglomerates  were  found  overlaid  by  fine-grained 
micaceous  sandstones  in  a  nearly  horizontal  attitude,  which  may 
belong  to  the  base  of  the  Lower  Carboniferous,  equivalents  of  the 
conglomerates  of  division  a  of  last  year's  section,  page  310.  From 
the  flat  character  of  the  country  surrounding  these  exposures,  it 
was  inferred  that  they  spread  over  an  extended  area,  although  the 
slight  incline  they  show  to  the  horizon  would  be  unlikely  to  bring 
in  any  of  the  succeeding  higher  members  of  the  formation. 

General  Structure — ^East  Side  op  Port-a-Port  Bay. 

The  facts  ascertained,  as  already  represented  in  the  description 
of  the  coast  and  river  sections  on  the  east  side  of  Port-a-Port  Bay, 
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aeem  to  point  to  the  conclusion  that  the  Silurian  formations  are 
arranged  in  a  series  of  sharp  anticlinal  and  synclinal  folds,  ranging 
generally  about  N.  22°  E.,  S.  22°  W. ;  the  whole  mass  of  strata 
having,  towards  the  close  of  the  later  deposits  or  subsequently,  been 
affected  by  vast  igneous  intrusion,  and  become  much  dislocated  by 
a  set  of  great  parallel  or  nearly  parallel  faults,  the  general  trend  of 
which  is  north-east  and  south-west.  At  the  summit  of  the  whole 
series  is  a  great  volume  of  igneous  and  magnesian  rock,  consisting 
of  various  diorites,  serpentines,  and  chlorites,  which  our  evidences 
seem  to  indicate  to  be  lapped  over  the  inferior  strata  unconform- 
ably,  and  to  come  in  contact  with  different  members  at  different 
places. 

In  former  Reports  allusion  has  been  made  to  the  presence  of 
calcareous  strata  of  Potsdam  and  Calciferous  age,  as  coming  into 
direct  contact  with  Laurentian  gneiss  at  the  head  waters  of  the 
two  Spruce  brooks ;  that  is,  the  stream  which  falls  into  the  Grand 
Pond  on  the  one  hand,  and  into  Harry's  Brook  on  the  other.  These 
rocks,  in  their  northern  strike,  cross  to  the  eastward  of  St.  George's 
Pond  (of  Harry's  Brook),  and  thence  on  to  the  Humber  River, 
where  it  enters  the  arm ;  and  southerly  they  point  for  the  main 
gut  of  St.  George's  Bay,  where  they  pass  unconformably  below  the 
coal  measures. 

The  axis  of  the  main  anticlinal  appears  to  run  nearly  on  a  line 
between  the  outlet  of  Biviere  Blanche  and  the  head  of  Serpentine 
Lake,  the  southern  projection  of  which  points  straight  down  the 
Bay  St.  George  in  the  direction  of  the  Magdalen  Islands.  At  the 
coast  between  Indian  Head  and  the  Gravels  the  Silurian  strata  are 
mostly  concealed  below  the  unconformable  coal  measures,  but 
beyond  and  north  of  the  Carboniferous  patch  the  calcareous  lower 
rocks  rise  in  a  mountain  range,  and  are  probably  wrapped  over  a 
nucleus  of  Upper  Laurentian,  connected  with  the  labradorites  of 
Indian  Head.  From  this  central  anticlinal  a  set  of  parallel  wave- 
like undulations  extend  on  either  side,  which,  to  the  eastward, 
finally  terminate  against  the  Laurentian  hills  of  the  interior ;  and 
to  the  westward  are  recognisable  towards  the  coast  of  Port-a-Port 
Bay,  in  the  repetition  of  the  higher  formations.  The  Gravels  sec- 
tion of  Potsdam  and  Calciferous  strikes  into  the  mainland  in  a 
lofty  mountain  chain,  bearing  generally  nearly  north-east  (but 
making  several  curves  in  its  course)  towards  Serpentine  Lake,  at 
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which  lake  the  rocks  forming  the  range  roll  over,  dipping  easterly, 
and  the  eastern  flanks  of  the  hills  strike  for  the  mountains  on  the 
west  side  of  St.  George's  Pond ;  the  latter  and  the  valley  of  Harry's 
Brook  lying  on  the  axis  of  a  trough.  On  the  west  side  of  the  cen- 
tral anticlinal,  between  the  mountain  range  and  the  coast  of  Fort- 
a-Fort,  there  appear  to  be  two  anticlinal  and  two  synclinal  lines, 
with  many  subordinate  folds  within ;  the  axis  of  the  former  keeping 
the  Levis  formation  to  the  surface ;  while  the  troughs  are  occupied 
by  the  great  mass  of  sandstone  and  shale  of  section  No.  4.  The 
disturbed  condition  of  the  strata  on  the  upper  reaches  of  Bennois 
Brook  distinctly  indicates  the  existence  of  a  great  fault  running 
through  the  country  in  the  direction  of  Serpentine  Lake ;  and  at 
about  2  miles  above  the  forks,  the  break  in  the  Calciferous  moun- 
tains which  there  cross  the  river,  shows  a  displacement  of  upwards 
of  1000  feet,  with  a  downthrow  on  the  north-west  side.  At  this 
place  the  calcareous  range  comes  in  close  proximity  to  the  serpen- 
tines of  the  Lewis  hills  on  the  north-west  side  of  the  fault,  which 
is  suggestive  of  the  want  of  conformity  and  overlapping  of  the 
latter  formation. 

The  junction  of  the  strata  of  section  No.  4  with  the  serpentines, 
is  obscured  at  Bluff  Head  by  the  presence  of  a  great  mass  of  trap, 
where  also  the  igneous  rock  is  intercalated  with  the  ophiolites ; 
but  farther  to  the  northward  the  sandstone  group  was  invariably 
seen  to  pass  below  the  serpentines,  which  were  wrapped  over  the 
former  in  a  confused  and  irregular  mass,  the  points  of  contact  dif- 
fering at  different  parts  in  such  a  manner  as  could  only  be  ao- 
counted  for  by  supposing  the  ophiolites  to  be  unconformably 
related.  In  your  notes  for  1866,  similar  relations  are  recorded  as 
having  been  observed  in  the  Bay  of  Islands,  where  the  sandstones 
of  Harbour  Island  and  the  mainland  opposite  were  seen  to  pass 
below  the  serpentines  of  the  Blomidon  mountains ;  and  they  also 
seem  to  be  in  accordance  with  the  description  given  of  the  rocks 
of  Bonne  Bay,  by  James  Bichardson,  of  the  Geological  Survey  of 
Canada,  in  l'862.» 

In  the  peninsula  of  Fort-a-Port,  or  third  area,  the  axis  of  an 
anticlinal  is  indicated  at  Piccadilly,  where  the  Calciferous  comes 
out  sharply,  with  the  succeeding  Levis  formation  flanking  it  on 

♦  See  *  Geology  of  Canada/  p.  293. 
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either  side.  The  upper  members  of  the  latter  formation  have 
already  been  shown  to  occupy  Shoal  Point  and  a  large  extent  of 
country  on  the  mainland  at  West  Bay,  having  at  their  summit  a 
vast  mass  of  sandstone  corresponding  with  the  sandstones  of  No.  4 
section,  which  are  abruptly  brought  against  a  set  of  very  fossili- 
ferous  limestones  by  a  fault.  These  limestones  appear  by  their 
organic  contents  to  be  about  the  horizon  of  the  Birdseye  and  Black 
Eiver  or  Trenton  groups.  The  metamorphic  rocks,  so  largely  dis- 
played on  the  east  side  of  the  bay,  however,  are  apparently 
wanting,  or  at  all  events  have  not  as  yet  been  seen ;  and  a  ques- 
tion arises  whether  their  horizon  is  above  or  below  the  aforesaid 
limestones.  Possibly  this  problem  might  be  solved  by  a  careful 
stratigraphical  survey  of  the  south-west  end  of  the  peninsula, 
which  still  requires  more  minute  investigation. 

A  great  centre  of  volcanic  action  is  indicated  along  a  line  north 
of  Fox  Island,  and  on  the  coast  to  the  South  Head  of  the  Bay  of 
Islands,  from  which  dykes  radiate  in  almost  every  direction ;  while 
the  scoriaceous,  breccious,  and  amygdaloidal  sheets  which  are 
found  interstratified  or  intercalated  with  the  ophiolites,  may  be  the 
result  of  outpourings  of  lava  from  volcanoes,  and  of  contempo- 
raneous origin ;  but  whatever  age  these  intrusions  may  eventually 
prove  to  be,  they  are  evidently  Pre-Carboniferous,  as  while  dykes 
have  been  found  to  intersect  all  the  lower  strata,  as  shown  in  the 
details  already  related,  they  were  in  no  case  found  to  extend  into 
the  Carboniferous  series,  although  in  several  instances  their  courses 
pointed  directly  in  the  direction  in  which  the  various  patches  are 
situated. 

The  following  is  a  list  of  the  principal  intrusions  and  masses 
of  trap  that  were  observed,  giving  the  geographical  position  and 
the  courses. 


No. 

1 

2 
3 
4 
5 


Character. 


Dyke 

Dyke  and  fault . 

Dyke 

Trap  and  breccia 


Width,  &c 


LocaUty. 


Direction. 


18  feet 
6     „    (?)         .. 

The  whole  island 


]  Trap,  breccia,  and   ( Extending  1  mile 
j\    chlorites,  &c.  .  ,\    alongshore  .. 


Near  Black  Head,  /Bun  N.  lO®  E., 
West  Bay      ..    \       8.  10°  W. 

W.  side  Rccadilly  {^"  N.^300  g^  ^** 
Head  of  East  Bay  |^ 
Fox  Island 


Run  S.  35°  W., 
N.  35°  E. 
/Trending     N.B, 
\       and  8.W. 
/Mouth  of  Bennois  /General    run  N, 
\    Brook    ..      ..    \         75°  E. 
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No. 


6 
7 

8 

9 
10 


Character. 


{Great  mass  green- 1 
stone,  breccia,) 
&c. I 

Dyke  of  diorite  . 

{Dyke  of  green-) 
stone      ..     ../ 

IDyko  of  green- 
stone and  brec- 
cia   


Trap,  breccia,  Ac. 


Width,  kc. 


100  feet 


•  •      •  • 


Width  unknown 


700  feet     .. 


( 


A  belt   upwards 
of  2  miles  wide 


Locality. 


( 


Bluff  Head 

1  mile  N.  of  Bluff 
Head  Brook  .. 

1  mile  below  the 
forks  of  Bennois 
Brook  . . 


Rope  Gove  Head 

[  From  mouth  of  Ser- 
pentine  River 
towards  South 
Head,  Bay  of 
Islands  .. 


Direction. 


Strike  R  and  W. 


) 


Run  R  and  W. 

Run  S.  18°  W., 
N.  18<'R 


/Run  N.  60°  B- 
\       S.  60°  W. 


Run   N.E.    and 
S.W. 


I 


Faults. 

1.  Bringing  down  the  fossiliferoos  limestones  of  Long  Point  against  the 

sandstones  of  Black  Head.    West  Bay,  Port-a-Port,  runs  N.  64°  W., 
S.  54.''  E. 

2.  Two  parallel  faults  on  west  side  Piccadilly,  run  S.  30°  W.,  N.  30°  B. 

3.  At  Small  C!ove,  1^  mile  north  of  the  GiavelB,  east  side  Port-a-Port  Bay, 

runs  S.  64°  E.,  N.  64°  W. 

4.  Two  parallel  faults  about  14  chains  apart,  one  at  the  base  of  the  corra- 

gated  shales,  and  the  other  at  the  sandstone  Bluff,  about  3|  miles  north 

of  the  Gravels,  run  N.  75°  E.,  S.  75°  W. 
6.  Great  fault  of  Bennois  Brook,  N.  30°  E.,  S.  30°  W. 
6.  On  mainland  opposite  Fox  Island,  K  and  W. 


Carboniferous  Formation. 

At  page  .333  of  last  year's  Beport,  an  account  is  given  of  the 
manner  in  which  members  of  this  group  became  entangled  with 
and  let  down  among  the  Silurian  strata  at  the  coves  in  the  East 
Bay  west  from  the  Gravels.  These,  with  some  small  additional 
patches  of  the  lower  measures  occupying  limited  areas  of  the 
peninsula,  are  all  that  a  great  denudation  has  left  of  the  forma- 
tion to  indicate  that  it  must  at  one  time  have  spread  far  and  wide 
over  a  great  space,  and  probably  far  beyond  its  limits  now  covered 
by  the  sea.  The  rocks  composing  the  sections  at  the  coves  con- 
sist of  pale  cream-coloured  limestones,  fine-grained  greenish-grey 
and  reddish  micaceous  sandstones,  and  red  and  green  marls.    The 

2  D  2 
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limestones  are  frequently  filled  with  beautifully  preserved  fossil 
shells,  from  which  large  collections  have  been  made  at  different 
times,  and  are  now  deposited  among  the  collections  at  this  place. 
For  a  description  and  identification  of  these  fossils,  the  Survey  is 
indebted  to  the  kindness  of  Mr.  T.  B.  Lloyd,  who,  while  employed 
exploring  for  the  Newfoundland  Land  Company,  made  a  collection 
of  the  various  species  found  in  this  locality,  which  were  eventually 
referred  to  the  eminent  palaeontologist,  Thomas  Davidson,  Esq., 
F.E.S.,  on  whose  authority  the  following  list  is  given  i—Spirifera 
glabra,  Rhynchonella  pleurodon,  Streptorhynchua  crenistoria,  var. 
senilia ;  Productua  undcUua,  Prodtustus  semireticuUdus^  var.  Martini^ 
Terebratula  mcculus  or  hasicUa,  and  a  variety  of  other  fossils.  We 
are  further  indebted  to  Mr.  Lloyd  for  permission  to  quote  some 
remarks  made  upon  these  fossils  by  Mr.  Davidson,  which  are 
extremely  interesting,  as  showing  the  close  analogy  which  existed 
contemporaneously  in  organic  life  upon  what  are  now  the  nearest 
extremities  of  Europe  and  America  : — **  The  Carboniferous  lime- 
stone of  Newfoundland  appears  to  be  exceedingly  fossiliferous,  and 
to  entirely  agree  with  a  similar  rock  found  in  Yorkshire  and  else- 
where. The  species  of  Brachiopoda  it  contains,  judging  from  the 
species  sent,  are  few  in  numbers,  but  very  abundant  in  specimens. 
They  are  all  well-known  British  forms,  and  will  all  be  found  de- 
scribed and  figured  in  my  great  work  on  British  fossil  Brachiopoda'* 

The  position  of  these  fossiliferous  beds  in  these  exposures 
appears  to  be  near  the  base,  and  they  are  associated  with  a  con- 
fused mass  of  shale  and  marl,  in  which  some  thin  layers  of  carbon- 
aceous material  or  impure  coal  can  be  traced  occasionally,  making 
zigzag  lines  in  the  face  of  the  cliffs,  which  indicate  the  corruga- 
tions. Nodules  and  small  strings  of  snowy  gypsum,  together  with 
irregularly  formed  masses  and  balls  of  iron  pyrites  (probably  mis- 
pickel),  are  frequently  met  with,  while  the  cracks  or  fissures  are 
usually  filled  with  a  red  or  yellowish  ochreous  clay.  Carbonised 
and  comminuted  remains  of  plants  are  seen  scattered  over  the 
surfaces  of  the  sandstones,  occasionally  aggregated  in  nests  or 
patches  of  coal. 

The  coves  west  from  the  Gravels,  in  which  the  Carboniferous 
strata  are  let  down  among  the  Lower  Silurian  rocks,  are  six  in 
number,  the  fifth  of  which,  called  Jack  of  Clubs'  Cove  (from  the 
occurrence  of  a  remarkable  figure  there  displayed  by  the  peculiar 
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wearing  of  the  beds  of  Silurian  limestone),  is  3  miles  distant.  The 
sixth  and  last  is  Iialt*  a  mile  farther  west,  and  the  Carboniferous 
measures  there  seem  squeezed  up,  as  in  a  narrow  fissure  between 
two  walls  of  Lower  Silurian  strata,  the  latter  dipping  on  either 
side,  with  a  moderate  and  perfectly  regular  angle  to  the  north. 
Half  a  mile  west  from  the  last  cove.  Carboniferous  strata  are  met 
with,  consisting  of  limestone  and  marls  with  gypsum,  which  rest 
unconfofmably  upon  the  basset  edges  of  the  Calciferous  and  Levis 
rocks.  Among  the  beds  of  the  latter  there  is  a  dark  grey  calcareo- 
arenaceous  band,  which  weathers  yellowish,  the  smooth  surfaces  of 
which  are  often  sprinkled  over  with  a  large  lAngvla^  the  dark 
colour  of  the  shells  contrasting  strongly  with  the  light  shade  of 
the  weathered  rock ;  and  on  the  same  surfetces  some  very  perfect 
small  Trilobites  occur,  which  appear  to  be  allied  to  the  genus 
Ampyx.  The  Linffula  strongly  leBemhleLinffulatiympha.  PaUeoeaie 
fossihy  pap;e  214. 

At  the  junction  of  the  older  and  newer  formations,  the  mineral 
spring  mentioned  at  page  346,  Report  1873,  issues.  The  Carboni- 
ferous patch  here  occupies  about  a  mile  of  the  shore,  and  probably 
extends  about  an  equal  distance  inland,  or  possibly  farther,  over 
the  level  tract  which  there  is  of  considerable  area.  A  little 
distance  westward  from  the  spring  some  small  masses  of  gypsum 
protrude  through  a  beach  of  marly  clay.  On  the  western  side  of 
this  patch  some  fine-grained,  greenish-grey,  finely  micaceous  sand- 
stones come  out,  the  surfaces  of  which  are  speckled  with  obscure 
carbonised  remains  of  plants,  supported  upon  a  very  coarse  loosely 
aggregated  conglomerate,  chiefly  made  up  of  boulders  and  pebbles, 
derived  from  the  Calciferous  formation.  The  occurrence  of 
another  patch  of  Lower  Carboniferous  has  already  been  indicated 
as  being  spread  over  an  extensive  tract  a  few  miles  into  the 
interior  of  the  peninsula,  back  from  the  shores  of  West  Bay,* 
and  another  has  also  been  shown  to  exist  as  skirting  the  outer 
coast  of  Long  Point 

The  rocks  between  Crabb's  and  River  Brooks  are  principally 
red  and  green  slightly  micaceous  sandstones,  marls,  and  limestones, 
members  of  division  e  of  last  year's  section.    The  dip  of  these 

*  Too  Utile  of  these  sandstones  are  exposed  for  identification  without  fossils.  It 
is  not  at  aU  improbable  they  may  prove  to  be  a  continuation  of  the  sandstones  seen 
on  the  shores  of  West  Bay. 
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rocks  is  N.  49°  W.  <  46°.  Beyond  River  Brook  there  are  no 
exposures  for  about  4  miles,  the  cliffs  facing  the  bay  being  of 
superficial  drift;  but  at  that  distance  a  great  mass  of  gypsum 
comes  outy  underlaid  by  red  and  green  sandstone  and  marls. 
Farther  south-west  similar  masses  of  gypsum  and  associated  rocks 
are  repeated  several  times  in  the  distance  of  2  miles,  and  at  one 
place  within  the  last  half  mile,  an  enormous  mass  of  limestone 
about  20  feet  thick,  almost  entirely  composed  of  fossil  shells  of  one 
species,  Ter^atiUa  mccuIus  (?),  stands  up  vertically  from  amongst 
red  marls,  with  huge  cliffs  of  gypsum  rising  on  either  side.  Some 
beautiful  examples  of  crystalline  gypsum,  or  selenite,  were  found 
in  these  gypseous  cliffs,  sometimes  running  in  veins,  and  at  others 
in  patches.  Coming  up  from  below  all  the  above  strata  are  sand- 
stones corresponding  with  the  top  of  division  a,  which  rise  in 
nearly  a  vertical  attitude,  forming  high  and  precipitous  cliffs, 
striking  in  the  direction  of  Cape  Anguille. 

The  rocks  at  the  entrance  to  Crabb's  Brook  will  be  found 
described  at  page  317  (last  year's  Report) ;  but  on  ascending  the 
stream  there  are  no  exposures,  until  getting  about  S^  miles  up  its 
course,  when  some  bright  red  marls,  red  sandstones,  and  fine 
reddish  conglomerates  were  seen  dipping  S.  65°  W.  <  36°  A 
little  farther  up,  where  the  river  makes  an  easterly  bend,  a  bed  of 
grey  rough  nodular  limestone  comes  to  the  surface  with  a  corre- 
sponding dip,  and  therefore  seemingly  passes  below  the  former 
exposure,  in  which,  however,  no  fossils  were  detected.  These  seem 
to  belong  to  the  upper  part  of  division  e.  Higher  up  the  stream 
no  exposures  are  seen  for  another  mile,  the  first  beds  that  crop  out 
being  fine-grained,  thin-bedded,  grey  micaceous  sandstones,  inter- 
stratified  with  black  and  dark  grey  carbonaceous  and  finely 
micaceous  shales.  In  the  shale  numerous  Stigmaria  rootlets  and 
beautiful  impressions  of  ferns,  some  supposed  to  resemble  OdonUh 
pleris,  were  found.  The  sandstones  contain  carbonised  impressions 
of  plants.  These  beds  are  succeeded  above  by  rather  coarse- 
grained light  reddish  sandstones  holding  numerous  fossil  trees  and 
some  impressions  apparently  of  SigiUaria,  together  with  many 
small  nests  and  strings  of  coaL  The  whole  is  overlaid  by  thin 
beds  of  fine-grained  red  sandstone  and  shale,  and  the  total  thick- 
ness of  the  exposure  seems  scarcely  to  exceed  100  feet.  The  fossil 
and  mineral  character  of  these  last-named  beds  seem  to  place 
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them  about  the  horizon  of  the  upper  part  of  division  d  or  lower 
part  of  e.  Although  the  section  exposed  to  view  at  this  place  is 
limited,  there  is  room  to  bring  in  higher  measures  between  it  and 
the  middle  Barachois  Brook,  which  is  distant  a  little  over  3  miles ; 
and  as  it  is  with  these  divisions  that  workable  seams  of  coal  may 
reasonably  be  looked  for,  should  experimental  boring  be  adopted, 
that  portion  of  the  country  is  well  worthy  of  a  fair  trial.* 

The  next  rocks  exposed  up  the  course  of  the  stream,  and 
about  20  chains  distant  from  the  end  of  the  last  section,  are  red 
and  green  marls  with  gypsum,  in  all  respects  resembling  division  b, 
beyond  which  there  is  an  interval  of  about  a  mile  blank  of  any 
exposures,  and  then  another  exhibition  of  marls  and  gypsum, 
underlaid  by  red  and  grey  sandstones  with  coarse  reddish  con- 
glomerate, dipping  N.  75°  W.  <  31^  These  latter,  which  corre- 
spond with  division  a,  then  occupy  the  banks  for  3  miles  higher 
up  the  stream,  exhibiting  gently  undulating  or  horizontal  strata, 
the  gypsum  and  marls  coming  in  for  the  third  time  at  the  end  of 
that  distance,  which  are  succeeded  farther  up  by  the  lower  rocks 
of  division  a  showing  themselves  occasionally  for  a  few  miles 
farther.  On  the  upper  reaches  no  exposures  whatever  are  met 
with  until  approaching  the  gorge  in  the  Long  Eange  mountains, 
where  cliffs  of  homblendic  gneiss  cross  the  river,  dipping 
N.  79°  E.  <  60°. 

The  Gape  Anguille  mountains  display  very  little  rock  in  place 
except  in  the  gorges  of  the  brooks  on  either  side,  their  flanks  being 
covered  with  forest,  bush  or  marsh,  and  the  summits  by  dwarfed 
trees,  or  grass  and  loose  debris.  The  sections  on  the  brooks  in 
each  case  bear  the  characteristics  of  division  a,  while  the  loose 
rocks  scattered  over  the  surface  at  the  higher  elevations  seemed, 
with  the  exception  of  a  few  boulders  of  gneiss,  to  be  derived  from 
the  same  source.  At  one  place,  nearly  midway  between  the  coast 
and  the  Codroy  River,  in  the  bed  of  a  brook  called  Folly's  or  False 
Gulch,  a  few  beds  of  red  and  grey  sandstones  crop  up,  which  were 
supposed  to  belong  to  the  same  division. 

*  At  first  sight  these  upper  rocks  of  e  were  sappoeed  to  be  brought  down  against 
those  of  c  by  a  fanlt,  but  there  appears  to  be  some  reason  to  suspect  that  the  rela- 
tion here  is  rather  duo  to  some  slight  want  of  conformity ;  and  if  so,  the  Newfound- 
land scries  will  still  further  accord  with  the  distribution  in  Cape  Breton,  where  the 
officers  of  the  Geological  Survey  have  lately  beg^n  to  consider  the  Millstone  Grit  as 
being  deposited  unoonformably  on  the  Carboniferous  limestone. 
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The  evidences  8o£ar  as  ascertained  seem  to  lead  to  the  conclusion 
that  the  wliole  or  greater  part  of  the  Gape  Angoille  range  of  hills 
are  of  Lower  Carboniferous  age,  consisting  in  the  main  of  the 
division  a  which  is  folded  over  in  an  anticlinal  form,  bringing  in 
the  suc<;eeding  divisions  h  and  e  on  the  flanks,  as  exhibited  on  the 
coast  of  St.  George's  Bay  on  the  one  hand,  and  on  the  Great 
Codroy  River  on  the  other.  The  nature  of  the  nucleus  of  this 
great  fold  is  still  undetermined,  and  the  unconformable  relation 
of  the  series  to  all  the  older  formations  renders  suggestion  of 
probabilities  purely  speculative;  but  it  is  possible  that  some 
information  may  be  gathered  upon  this  point  by  a  careful  study 
and  survey  of  the  cliffs  between  the  Highlands  and  Cape  Anguille, 
which  has  not  yet  been  accomplished.  Judging  from  the  attitude 
the  rocks,  where  seen,  are  found  to  assume,  it  is  possible  that  within 
the  nine  miles  traverse  of  the  anticlinal  there  may  be  several 
minor  folds  or  wrinkles  repeating  the  same  strata  again  and  again ; 
but  we  have  hitherto  failed  to  find  an  instance  of  protrusion  of  an 
older  rock,  or  intrusion  of  a  newer  or  igneous  one.* 

In  your  Keport  of  last  year,  at  page  315,  attention  is  called  to 
the  disturbed  state  displayed  in  the  strata  in  all  cases  near  the 
gypseous  outcrops,  and  a  suggestion  is  there  made  that  the  move- 
ments may,  with  great  probability,  be  attributed  to  an  expansion 
having  taken  place  in  the  conversion  of  an  original  anhydrite  into 
gypsum  by  the  absorption  of  water.  In  every  case  where  this 
mineral  was  observed  during  the  late  season,  the  same  phenomenon 
occurs,  a  notable  instance  of  which  is  in  one  of  the  coast  exposures 
at  the  Highlands,  where  the  great  mass  of  fossiliferous  and  un- 
altered limestone  is  brought  into  a  vertical  attitude  between  two 
great  masses  of  gypsum  seemingly  within  a  sharp  fold.  This  is  an 
example  on  a  large  scale  similar  to  that  represented  in  your 
Report  for  1866,  at  page  87,  near  Codroy.t 

It  is  unnecessary  to  enter  into  detail  respecting  the  strata 

*  The  absence  of  rocks  of  igneous  origin  in  the  Oarboniferons  series  of  Newfound- 
land is  the  more  remarkable,  as  it  would  appear  that  in  Nova  Scotia  there  are 
evidences  of  active  volcanic  operation  during  that  period,  and  especially  towards  its 
close. 

t  For  instructive  information  on  natural  chemical  reactions,  a  perusal  of  a 
pamphlet  entitled  **  Some  Beactions  of  the  Salts  of  Lime  and  Magnesia,  and  Forma- 
tion of  Gypsum  and  Magnesian  Bocks,"  published  by  Dr.  Steny  Hunt,  F.B.S.,  in 
the  *  American  Journal  of  Science  and  Art,'  vol.  zzviii.,  1859,  wiU  be  found  in- 
valuable. 
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exhibited  on  the  banks  of  the  Great  Oodroy  River,  as  a  full 
description  has  already  been  given  of  that  country  in  your  Report 
for  1866-67,  and  a  detailed  section  will  be  found  in  the  Appendix 
to  the  Report  for  1868,  a  map  of  which  on  a  scale  of  1  inch  to 
1  mile  is  now  deposited  in  this  oflBce.  It  will  be  seen  by  reference 
to  these  Reports  and  map,  that  the  upper  Carboniferous  measures, 
the  equivalents  of  d  and  e,  keep  the  whole  coast  between  the 
mouths  of  the  Great  £ind  Little  Codroys,  with  a  moderately  regular 
dip  nearly  all  the  way,  pointing  towards  the  Laurentian  mountains. 
The  great  fault  described  in  Report  for  1866,  probably  runs  out 
at  or  very  near  the  outlet  of  the  Little  Codroy ;  where,  however, 
the  strata  are  concealed  under  a  great  accumulation  of  sand ;  and 
no  rock  is  seen  in  place  following  the  coast  thence  southerly  until 
reaching  Trainvain  Brook,  where  the  lower  Carboniferous  con- 
glomerate and  sandstone  (a)  is  found  resting  on  gneiss,  and  dipping 
N.  58°  W.  <  50°. 

From  Trainvain  Brook,  southerly,  the  rocks  are  of  gneiss^ 
bearing  the  usual  characteristics  of  the  Lower  Laurentian  series. 


Economics. 

Copper, 

Native  copper  occurs  very  frequently  in  the  manner  described 
in  giving  an  account  of  the  distribution,  among  the  OphioUfes  of 
the  Lewis  hills,  Bennois  Brook,  and  Serpentine  Eiver ;  but  it  is 
remarkable  that  except  in  stains  of  green  and  blue  carbonate,  or 
perhaps  occasionally  in  the  form  of  red  oxide,  the  ores  of  that 
metal  were  nowhere  met  with.  Notwithstanding  that»  so  far  as 
our  examination  goes,  such  is  the  case,  the  mineral  and  lithological 
character  of  the  magnesian  group  of  rocks  may  fairly  be  considered 
as  favourable  to  the  probability  of  metallic  ores  existing  at  various 
parts  of  the  countiy  occupied  by  them ;  although  the  physical 
difficulties  to  be  encountered  in  exploring  the  regions  render  it 
next  to  impossible  for  the  explorer  to  examine  all  parts  with  such 
minuteness  as  to  be  enabled  to  discover  and  describe  their  position 
definitely.  Unless  stumbled  upon  by  accident,  nothing  short  of 
an  experimental  survey,  conducted  on  skilful  engineering  principles, 
a  necessarily  costly  and  tedious  process,  is  ever  likely  to  develope 
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these  hidden  resources  satisfactorily,  and  adventurers  may  be 
prepared  for  the  expenditure  of  large  sums  of  money  before  being 
in  a  position  to  open  up  a  mine.  Nevertheless,  the  fact  that  rocks 
of  the  same  mineral  quality  as  those  so  largely  displayed  over  the 
region  are  known  elsewhere  to  be  almost  invariably  metalliferous, 
is  sufficiently  encouraging  to  attract  attention ;  and  there  is  every 
reason  to  suppose  it  probable  that  within  the  vast  range  of  their 
distribution,  which  extends  almost  uninterniptedly  to  Bonne  Bay, 
many  mining  localities  may  eventually  be  established. 

Lead. 

The  manner  of  occurrence  of  the  ores  of  lead  at  various  parts  of 
the  peninsula  of  Port-a-Port  is  pretty  fully  given  at  pages  335  and 
347,  Eeport  for  1873.  At  Lead  Cove,  where  mining  continues, 
a  large  amount  of  galena  has  been  turned  out  from  the  crushed  and 
broken  Carboniferous  rocks,  through  which  the  ore  is  very  generally 
disseminated,  but  it  being  distributed  through  the  mass  in  small 
crystals  and  rarely  occurring  in  the  form  of  prill,  some  difficulty 
and  considerable  loss  is  anticipated  in  the  separation  of  the  ore 
from  the  matrix.  It  seems  highly  probable,  however,  that  a  more 
solid  and  permanent  lode  may  be  struck  in  the  subordinate 
Silurian  rocks,  when  the  upper  and  broken  Carboniferous  masses 
are  worked  through,  the  thickness  of  which  cannot  be  very  great. 
At  page  335  of  the  Eeport  just  referred  to,  a  set  of  parallel  dis- 
locations are  shown  to  exist  intersecting  the  Lower  Silurian  strata 
in  which  galena  is  often  found  in  the  form  of  prill  ore,  a  good 
example  of  which  was  seen  on  the  west  side  of  Piccadilly  in  a 
fault  of  the  Calciferous  rocks,  where  the  ore  runs  in  solid  bunches 
from  2  to  6  inches  thick  in  a  matrix  of  calcareous  spar.  A  similar 
vein  was  seen  cutting  the  Calciferous  beds  on  the  west  side  of  Lead 
Cove,  and  many  indications  are  known  and  many  more  reported, 
as  intersecting  the  same  formation  on  the  southern  shores  of  the 
peninsula  as  well  as  on  the  mainland  of  the  second  area.  That 
the  lead  veins  of  the  region  are  destined  to  rank  high  amongst  the 
mineral  products  of  the  country,  I  see  no  reason  to  doubt ;  but  it 
is  scarcely  necessary  to  state  at  the  same  time,  that  much  more 
development  must  take  place  before  such  a  result  can  be  viewed 
in  the  light  of  certainty. 

At  a  place  called  Bed  Bocks,  between  Trainvain  Brook  and 
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Cape  Bay,  solid  prill  galena  was  observed  in  quartz  veins,  the 
veins  cutting  the  gneiss  of  the  Long  Banga  Bemoval  of  the 
detritus,  which  to  a  great  extent  conceals  the  ground  where 
the  veins  present  themselves,  will  be  required,  before  it  will  be 
possible  to  determine  with  any  degree  of  certainty  the  character 
of  the  lode.  The  external  appearances  seem  to  warrant  fair  trial. 
The  following  is  a  list  of  the  places  where  indications  of  the 
presence  of  lead  have  been  seen  or  reported.  Those  on  the  north 
side  of  St.  George's  Bay  were  seen  by  Mr.  John  Milne,  F.G.S.,  to 
whom  I  am  indebted  for  the  information : — 

1.  A  headland  east  of  the  Gravels  beach  near  the  fault,  Report  1873. 

2.  In  the  limestone  (Fotsdam)  west  of  the  Gravels. 

3.  At  Man-of-War's  Cove. 

4.  At  Perraway's  Gove. 

6.  A  oove  adjoining  the  above. 

6.  At  Abraham's  Ck>ve,  west  side  of  '*  Jerry's  Nose." 

7.  At  Ship  Cove,  with  iron  pyrites  and  silver  reported  (doM/id). 

8.  Lower  Ck)Te ;  small  veins. 

9.  At  Piocadilly ;  a  fairly  promising  lode. 

10.  Smelt  Brook ;  small  veins. 

11.  Jack  of  Clubs*  Cove,  disseminated  in  Carboniferous. 

12.  Bellman's  Cove. 

13.  Cove  next  adjoining  12 ;  east  from  it. 

14.  Lead  Cove,  where  the  ore  is  worked  as  already  stated. 

15.  Red  Rocks,  shore  near  Cape  Ray  in  qoartz  veins. 

Iron  Ores. 

The  frequent  occurrence  of  boulders  of  magnetic  iron,  and  in 
the  form  of  sand,  was  alluded  to  in  last  year's  Report.  Boulders 
of  this  were  frequently  seen  on  the  east  coast  of  Port-a-Port  Bay 
in  the  beds  of  the  several  streams,  and  more  particularly  in  the 
Bennois  Brook,  where  they  were  very  numerous.  The  sources 
from  whence  this  ore  is  derived  are  most  probably  to  be  sought 
amongst  the  Laurentian  hills;  but  whether  it  has  in  this  case 
proceeded  from  the  central  anticlinal,  where  the  Labradorites  are 
supposed  to  come  up,  or  been  drifted  from  the  coast  of  Canadian 
Labrador  where  it  is  well  knoi^n,  and  to  some  extent  worked  in 
the  manufacture  of  iron,  is  doubtful.  The  immense  importance 
of  its  presence  in  these  regions  cannot  be  gainsaid,  and  seeing 
that  there  is  every  reason  to  believe  that  the  Laurentian  hills  of 
Newfoundland  are  only  a  repetition  or  extension  of  those  upon  the 
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north  side  of  the  Gulf^  similar  substances  may  in  all  justice  be 
reasonably  expected.  For  a  very  full  history  of  iron  ores  generally, 
their  sources  and  the  modes  of  deposit  in  the  form  of  iron  sand, 
I  would  refer  to  the  very  able  Eeport  of  Dr.  Sterry  Hunt,  F.R.S., 
p.  245,  *  Report  of  Geological  Survey  of  Canada — years  1866-69, 
inclnsive.'  For  an  account  of  the  iron  sands,  see  same  Report, 
p.  261. 

Iron  Pyrites. 

Solid  bands  of  iron  pyrites  were  observed  among  the  Lower 
Silurian  shales  on  the  east  side  of  Port-a-Port  Bay,  varying  in 
thickness  from  1  to  2  or  3  inches,  and  the  same  substance  is  very 
generally  disseminated  through  all  the  metamorphic  rocks  of 
the  region,  probably  in  some  cases  in  sufficient  abundance  to  be 
of  economic  importance  as  a  sulphur  ore.  It  also  occurs  in  huge 
masses  and  nodules  among  the  Lower  Carboniferous  rocks,  par- 
ticularly where  dislocated  and  near  the  contact  with  the  Silurian 
strata.  At  Bennois  Brook,  iron  pyrites  is  very  abundantly 
scattered  along  the  banks  and  bed  of  the  stream.  It  also  abounds 
in  loose  fragments  and  in  nodules  on  the  shores  of  Shoal  Point, 
and  at  the  head  of  West  Bay. 

Ochres. 

Red  and  yellow  ochres  (peroxyd  of  iron)  are  abundantly 
found  in  the  cracks  and  fissures  of  Carboniferous  sandstone  and 
marls.  They  are  frequently  used  by  the  coast  settlers  as  paint. 
Shell  marl  was  seen  at  a  few  places,  which  is  also  used  as  a  white- 
wash. 

Petroleum. 

The  source  of  the  petroleum  of  Shoal  Point  appears  to  be  in 
the  bituminous  limestones,  No.  4  of  section  No.  4,  which  rocks 
being  largely  distributed  over  the  region,  the  substance  may 
reasonably  be  looked  for  at  many  other  parts.  At  Shoal  Point 
the  beds  of  limestone  are  rarely  over  a  foot  thick,  and  these,  where 
broken,  exhibit  small  drusy  cavities  filled  with  petroleum,  while 
the  exposed  surfaces  are  pitted  with  small  cells,  encrusted  with 
bitumen.  The  exudation  which  percolates  through  the  sand 
possibly  might  be  retained  to  some  extent  by  means  of  a  coffer- 
dam to  exclude  the  action  of  the  tides. 
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Peat 

The  immense  extent  of  surface  covered  over  by  great  deposits 
of  peat  is  worthy  of  attention,  as  affording  a  ready  supply  of  fuel 
for  household  and  other  purposes.  Nearly  the  whole  of  Shoal 
Point  is  spread  over  by  it,  in  thickness  of  from  6  to  8  feet ;  and 
the  low  parts  on  the  east  side  of  Port-a-Port  Bay  are  similarly 
supplied.  The  banks  of  St  Qeorge's  Bay  between  the  Gut  and 
the  Little  Barachois,  and  also  at  the  Seal  Bocks,  are  of  peat, 
which  extends  back  over  a  large  area ;  and  the  clifib  facing  the  bay 
on  both  sides  are  often  capped  by  a  covering  of  the  same  material. 

Oypsum. 

The  enormous  development  of  gypsum  within  the  Carboniferous 
areas  of  St.  George's  Bay  was  represented  in  last  year's  Beport, 
p.  346.  Many  or  most  of  the  exposures  of  this  material  are  un- 
favourably situated  for  exportation,  in  consequence  of  the  lack  of 
harbours ;  but  some  places  are  sufficiently  accessible  nevertheless. 
At  Komain's  or  Eippen's  Brook,  vessels  can  anchor  with  safety 
during  the  summer  months  within  a  very  short  distance  of  the 
shore ;  and  were  a  road  constructed,  as  suggested  in  last  year's 
Beport,  the  great  masses  near  the  Cairn  Mountain  would  become 
available  and  within  easy  reach  of  St.  George's  Harbour. 

Salt. 

The  rocks  and  clays  associated  with  the  gypseous  masses  on 
Crabb's  Brook,  about  4  miles  below  the  gorge  where  it  leaves  the 
Laurentian  hills,  were  found  to  be  encrusted  with  salt  in  a  similar 
manner  to  that  described  in  last  year's  Beport,  and  the  water 
issuing  from  the  banks  was  brackish. 

It  is  unnecessary  to  repeat  what  has  already  been  stated  with 
regard  to  other  economic  substances,  in  your  Beport  for  last  year 
and  for  1866,  to  which  for  further  information  I  beg  to  refer. 

I  am,  your  most  obedient  servant, 

James  P.  Howley. 
To  Alexander  Murray,  Esq.,  F.G.S., 
Director  of  the  Geological  Survey, 
St.  John's,  Newfoundland. 
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CHAPTER  XV. 

BEPORT   FOR    1875.  — SURVEY   OF   THE   UPPER   WATERS  OF  THE 

EXPLOITS    RIVER  —  MINERAL    AND    OTHER     RESOURCES    IN 

NOTRE  DAME  BAY,  &o. 

Gbologioal  Subyet  Offiob, 

St.  John's,  February  219th,  1876. 

May  it  please  your  Excellency, — 

I  have  the  honour  to  inform  you  that  during  the  past  year 
(1875)  the  geological  survey  under  my  direction  has  made  con- 
siderable progress,  both  as  regards  the  immediate  purposes  of  the 
inyestigation  and  towards  acquiring  a  knowledge  of  the  geographical 
features  of  the  Island,  which  hitherto  have  been  either  quite  un- 
known or  greatly  misrepresented.  In  consequence  of  my  seryices 
having  been  required  by  the  Government  for  special  purposes,  not 
immediately  connected  with  the  geological  investigation,  and  I 
having  had  to  frame  three  special  reports  thereon  during  the 
season,  I  have  been  unable  to  fulfil  my  intention  of  surveying  and 
examining  the  Gambo  country ;  neither  have  I,  as  yet,  had  time 
or  opportunity  for  studying  out  the  relations  of  structure  as 
revealed  by  the  collections  and  surveys  of  the  late  and  former 
years.  This  Keport,  therefore,  must  be  considered  as  merely 
preliminary,  giving  simply  a  general  outline  of  the  information 
acquired,  to  be  followed,  as  soon  as  circumstances  will  permit,  by 
a  detailed  geographical  and  geological  history.  In  this  latter 
connection  my  thanks  are  due  to  Mr.  E.  Billings,  palaeontologist 
to  the  Geological  Survey  of  Canada,  and  to  Principal  Dawson,  of 
McGill  College,  Montreal,  for  descriptions  given  of  a  collection 
of  Silurian  and  Carboniferous  fossils,  which  were  forwarded  to 
Montreal  for  identification,  and  were  returned  in  November  last 
These  fossils  have  proved  not  only  of  high  scientific  interest,  as 
throwing  some  new  light  upon  the  fauna  and  flora  of  those  periods, 
but  will  be  of  infinite  practical  value  in  developing  the  relation 
and  sequence  of  stratification  of  the  mineral-bearing  formations. 
I  have  also  to  thank  Mr.  C.  Bowrmg,  M.H.A.,  for  kindly  forwarding 
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a  collection  of  specimens  illostratiYe  of  the  rocks  of  Newfonndland 
to  Professor  Maskelyne,  of  the  British  Musenm,  for  which  I  have 
been  promised  in  return  an  arranged  suite  of  illustratiye  minerals. 
These,  when  received,  will  form  an  important  addition  to  the 
present  collection,  as  affording  opportunity  for  the  study  of 
mineralogy,  and  ready  reference  for  the  identification  of  crystalline 
forms. 

The  frequent  and  favourable  indications  of  the  presence  of 
metalliferous  ores  in  Notre  Dame  Bay,  and  the  successful  mining 
operations  already  in  progress  there,  having  of  late  attracted 
much  public  attention  both  here  and  abroad,  I  considered  it  my 
duty  to  make  a  re-examination  of  certain  parts  of  that  bay,  in  order 
to  become  acquainted  with  any  new  or  previously  undiscovered 
facts  bearing  upon  the  position  of  these  mineral  deposits,  and  to 
see  conclusively  how  far  my  anticipations  of  former  years  were 
corroborated.  For  these  purposes,  after  having  started  Mr.  C.  H. 
McLeod  upon  a  meridian  line  as  a  basis  for  laying  off  timber 
limits  on  the  Giinder  Biver,  I  visited  certain  localities  in  the 
Dildo  Bud,  several  of  the  various  arms  and  inlets  of  Exploits  Bay, 
Sunday  Cove  Island,  Little  Bay  Island,  the  western  arm  of  Green 
Bay,  and  finally  made  a  rough  survey  of  the  Betts  Cove  location 
and  mines.  This  latter  operation,  although  by  no  means  perfect, 
was  satisfactory,  inasmuch  as  it  proved  the  position  of  the  mine  to 
be  almost  exactly  on  the  line  I  drew  on  a  map  of  my  own  con- 
struction in  1867,  to  show  the  probable  position  of  the  ore-bearing 
strata,  guided  as  I  then  was  by  the  presence  of  the  great  bands  of 
serpentine.  At  a  later  period,  having  been  requested  by  the 
Gx)vemnient  to  survey  the  south-west  arm  of  Green  Bay,  in  order 
to  rectify  certain  disputes  connected  with  the  location  of  mineral 
lands  there,  an  opportunity  offered  of  extending  the  examination 
in  that  direction,  and  of  inspecting  the  work  commenced  by  the 
Hon.  E.  White. 

Without  going  into  a  detailed  account  of  the  physical  structure, 
which  is  reserved  for  a  future  occasion,  I  feel  called  upon  to  state 
that  the  experience  of  the  late  investigation  convinces  me  more 
than  ever  that  many  of  the  northern  parts  of  this  island,  and  the 
great  bay  of  Notre  Dame  in  particular,  are  destined  to  develope 
into  great  mining  centres,  should  capital  and  skilled  labour  be 
brought  to  bear  in  that  direction.    The  frequent  repetition  of  the 
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mineral-bearing  strata  associated  with  serpentine,  chioritic  slates, 
and  diorites,  maintaining  a  nearly  uniform  character  throughout 
their  distribution,  and  invariably  exhibiting  metalliferous  indica- 
tions, all  seem  to  warrant  the  expression  of  such  an  opinion; 
although  at  the  same  time  it  must  not  be  taken  for  granted  that 
every  individual  spot  where  indications  of  this  nature  present 
themselves  should  necessarily  prove  of  equal  productiveness. 

Although  for  the  present  it  is  premature  to  enter  particularly 
into  structural  detail,  perhaps  a  few  hints  upon  that  subject  for 
the  benefit  of  future  explorers  may  be  acceptable,  and  especially 
as  applied  to  Notre  Dame  Bay.  In  many  of  my  former  Reports  it 
will  be  found  that  in  describing  the  position  of  the  metalliferous 
deposits,  I  had  observed  that  they  were  invariably  found  amongst 
strata  nearly  related  to  or  associated  with  serpentine;  consisting 
largely  of  chlorite  slate,  diorites,  and  dolomites.  In  the  Notre 
Dame  region  these  strata  appear  to  be  repeated  over  and  over 
again  by  a  series  of  great  undulations,  the  axes  of  all  of  which 
point  in  a  general  north-east  and  south-west  direction ;  with  many 
minor  and  complicated  folds,  twists,  and  breaks  within.  Apparently 
beneath  all  these  there  are  a  series  of  slaty  rocks  with  bands  of 
red  jasper  and  occasional  strata  of  altered  conglomerate,  which 
sometimes  assume  a  basaltic  character,  with  a  rudelv  columnar 
structure.  The  whole  mass  is  intersected  by  great  intrusions  of 
a  granitoid  rock,  in  some  cases  probably  ffohbro,  and  by  dykes 
of  greenstone  and  other  forms  of  trap.  Some  of  these  granitic 
intrusions  are  of  a  bright  brick-red  colour,  and  chiefly  composed 
of  orthoclase,  others  are  pinkish,  and  many  are  grey,  in  some 
parts  a  pure  granite.  The  traps  are  often  jet  black,  or  nearly  so, 
and  coarsely  crystalline ;  they  are  also  frequently  of  a  rusty  brown 
colour,  weathering  to  a  yellowish  tinge,  soft  and  earthy,  giving  an 
argillaceous  odour  on  fracture.  The  ores  of  copper,  usually  sul- 
phurets,  are  found  disseminated  or  in  layers  with  iron  pyrites  in 
the  chlorite  slates  and  dioritic  beds ;  but  the  more  solid  and  valuable 
ores  are  concentrated  in  the  folds  and  dislocations  (particularly  in 
the  magnesian  portions),  by  which  the  formation  has  been  affected. 
The  ores  are  also  of  frequent  occurrence  in  white  quartz  veins 
near  the  same  horizon.  The  surface  rock  where  these  deposits 
exist  is  usually  of  a  reddish  rusty-brown  colour,  scored  by  remark- 
able minute  reticulations,  which  weather  in  relief,  giving  a  marked 
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and  peculiar  aspect  which  once  seen  is  easily  reoognisedy  and  may 
serve  as  a  pretty  trustworthy  guide  to  explorers  in  making  pre- 
liminary examination  of  the  ground. 

In  addition  to  the  ores  of  copper,  ores  of  nickel,  magnetic, 
chromic  and  specular  iron,  lead  and  sulphur  ores  in  abundance 
occur,  and  traces  of  the  precious  metals  have  occasionally  been 
found  by  analysis,  always  near  the  same  horizon.  The  usual  form 
of  the  nickel  ores  is  that  of  arsenical  or  copper  nickel,  but  it  also 
occurs  as  millerite,  or  nickel  pyrites;  and  as  doanthite  (?)  or  an 
allied  species,  which  is  of  a  steel-grey  or  pale  ruby-red  colour. 
These  nickeliferous  ores  have  hitherto  only  been  discovered  in 
workable  quantities  at  Tilt  Cove,  but  small  specimens  have  been 
.  seen  at  several  other  places,  and  they  have  invariably  been  found 
by  analysis  to  be  present  in  the  serpentines.  In  my  first  Beport 
for  1864,  at  page  35,  will  be  found  these  words : — "  The  investiga- 
tions made  by  Dr.  T.  Sterry  Hunt,  the  chemist  and  mineralogist 
of  the  Geological  Survey  of  Canada,  have  shown  that  traces  of 
chromium  and  nickel  appear  to  be  almost  universally  diffused  in 
the  serpentines  of  the  Quebec  group  in  Canada,  and  in  the  United 
States;  and  analyses  made  by  him  of  several  specimens  from 
Pistolet  Bay  and  Little  Bay  indicate  that  the  serpentines  of  New- 
foundland will  not  be  an  exception.  It  is,  therefore,  reasonable  to 
expect  the  occurrence  of  these  metals  in  available  quantities  in 
the  island."  At  Tilt  Cove  a  considerable  amount  of  nickel  ore 
has  already  been  extracted  from  the  mine  and  exported  to  Swansea, 
where  a  portion  was  found  to  yield  about  24  per  cent,  of  metal  to 
the  ton  of  ore,  which,  at  the  valuation  of  6Z.  sterling  per  unit, 
gave  the  handsome  return  of  141 Z.  sterling  per  ton.  It  has  been 
found  that  the  matrix  of  these  nickel  ores  is  usually  calcareous, 
and  that  a  mass  of  steatite  or  soapstone  is  in  close  proximity. 

The  ore-bearing  parts  of  this  group  of  rocks,  marked  also  by 
the  presence  of  serpentine,  soapstone,  or  magnesite,  show  them- 
selves at  each  of  the  projecting  peninsulas  whicli  separate  the 
minor  bays  of  the  Great  Bay,  and  also  on  the  group  of  large  islands 
off  the  entrance  to  Hall's  Bay.  They  were  recognised  in  the 
south-west  arm  of  Green  Bay,  at  the  western  arm,  and  the  southern 
arm,  in  Little  Bay  and  Hall's  Bay;  and  also  in  Sunday  Cove, 
Pilley's  and  Triton  islands;  in  each  case  giving  fair  metallic 
indications  well  worthy  of  being  carefully  tested  by  experiment 

2  K 
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It  was  further  observed,  howeyer,  that  the  same  rocks  became 
barren  of  ore,  or  at  all  events  it  was  more  widely  disseminated, 
when  they  came  in  contact  or  nearly  approached  the  granitoid 
intrusions;  which  latter  appear  to  be  destitute  of  metalliferous 
material,  except  iron  pyrites,  which  mostly  occurs  in  intersecting 
quartz  veins. 

It  is  much  to  be  regretted  that  the  late  marine  survey  so 
admirably  accomplished  upon  the  eastern  coast  as  far  as  the  Twil- 
lingate  islands  by  Captain  Kerr,  B.N.,  and  his  assistants,  was  not 
carried  on  to  the  Bay  of  Notre  Dame ;  as  many  parts  of  the  coast 
both  of  the  mainland  and  of  the  islands,  as  laid  down  upon  the  old 
charts,  have  recently  been  proved  to  be  inaccurate  to  a  grave  extent 
in  the  detail,  and  in  some  cases  even  in  the  position  of  well- 
marked  headlands.  By  the  system  which  has  been  adopted  for 
laying  out  lands  for  licences  of  search  for  mineral  and  mining 
grants,  this  defect  is  likely  to  lead  to  serious  consequences;  as 
these  erroneous  representations  have  hitherto  supplied  the  only 
data  for  blocking  off  the  lots,  many  of  which  will  be  found  upon 
actual  survey  to  interfere  with  each  other,  and  occasionally  in  con- 
siderable parts  to  be  non-existent  as  dry  land  altogether.  The 
method  adopted  for  the  distribution  of  these  lots,  I  have  long  and 
frequently  taken  occasion  to  show,  was  upon  a  bad  principle,  and 
one  which  must  sooner  or  later  inevitably  lead  to  inextricable 
confusion  and  litigation ;  engendering  a  mischievous  tendency  to 
frustrate  the  advancement  of  an  industry  which  ought  to  be 
encouraged  by  every  possible  means,  as  one  of  the  very  first 
importance  towards  the  future  well-being  of  the  colony.  Already 
disputes  have  arisen,  and  many  more  are  likely  to  arise  unless 
some  speedy  remedy  is  supplied  to  counteract  the  effects  of  this 
glaring  evil ;  and  the  only  means  by  which  this  can  be  done,  so  far 
as  I  can  see,  is  to  block  off  those  portions  of  country  not 
already  under  licence  or  granted,  in  the  manner  I  recommended  in 
my  Report  for  1867,  and  again  in  my  evidence  before  a  select  com- 
mittee of  the  House  of  Assembly  in  1869.  That  under  any  cir- 
cumstances each  individual  licence  or  grant  already  issued  should 
be  properly  and  carefully  surveyed,  ought  now  to  be  sufficiently 
evident ;  and  in  making  those  surveys  the  position  of  each  starting- 
point  must  be  accurately  fixed  from  some  prominent  natural  feaiurey 
and  not  merely  be  dependent  upon  the  termination  of  a  neigh- 
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bouring  location  which  may  or  may  not  be  correctly  established. 
In  case  of  one  location  interfering  with  another,  which  will  no 
doubt  frequently  happen,  I  would  suggest  that  preference  of  right 
over  the  specified  area  should  be  given  according  to  priority  of  date 
of  the  title-deeds  held  by  the  respective  parties. 

To  accomplish  such  surveys  as  I  recommend,  will  require  the 
services  of  competent  surveyors,  as  the  so-called  surveys  of  locations 
made  hitherto  are  more  apt  to  mislead  than  to  convey  any  definite 
idea  of  the  real  boundaries,  or  the  areas  those  boundaries  are 
suppose  to  contain.  The  only  instrument  used,  that  I  am  aware 
o(  by  the  present  Deputy  Surveyors  is  the  compass,  trusting 
entirely  to  the  needle,  an  imperfect  instrument  at  best»  but  worse 
than  useless  in  a  country  where  local  attraction  of  the  magnet  is 
the  rule  rather  than  the  exception,  and  which  at  some  parts 
prevails  to  such  an  extent  as  to  render  its  use  for  any  practical 
purpose  impossible.  At  Tilt  Cove,  for  example,  I  found  the 
deviation  so  variable,  that  at  no  two  stations  which  I  took  up  on 
my  triangulation  was  it  the  same ;  and  at  one  point,  namely  on 
Castlerock  Pond,  I  found  its  intensity  so  great  as  to  make  a 
difference,  within  6  or  7  paces,  of  no  less  than  6(P.  At  the  same 
time  the  captain  of  the  mine  who,  for  want  of  a  proper  dialling 
instrument,  had  used  the  needle  in  his  underground  work,  found 
it  so  impossible  to  reconcile  it  with  his  surface  plan,  that  he  had 
recourse  to  making  a  rough  estimate  of  his  angles  by  means  of  a 
common  foot  rule  in  preference. 

The  serpentine  and  associated  rocks  almost  invariably  contain 
more  or  less  magnetic  iron,  and  many  of  the  trap  rocks  and 
diorites  are  themselves  magnetic;  consequently  the  needle  is 
affected  according  to  the  intensity  or  proximity  of  thooe  materials 
wherever  the  metalliferous  strata  occur.  In  my  recent  survey  of 
the  south-west  arm  of  Oreen  Bay,  this  local  attraction  was  observ- 
able at  several  points ;  and  the  result  of  four  sepamte  observations, 
taken  at  the  point  called  Nicky's  Nose,  was  to  show  a  local  devia- 
tion from  the  normal  variation  of  about  3°.  Suppose  then  a  line 
were  to  be  run  by  compass  due  south  from  this  point  for  1  mile, 
the  termination  of  that  line  would  be  nearly  5  chains  out  of  its 
true  position ;  and  even  that  amount  of  error  could  not  be  relied 
upon,  unless  it  were  proved  that  the  local  deviation  was  constant 
over  the  whole  distance. 

2  E  2 
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Mbl  Howlkt's  Scstet. 

Mr*  Howler  haring  been  instmcted  to  make  m  sorrer  of  tbe 
upper  Tallej  of  tbe  Exploits  Hirer,  in  ctmtiniistioii  of  the  sorrej 
made  bj  myvelf  in  1871,  left  St.  John's  with  a  crew  of  three  Indians 
bj  the  SA  Leopard  on  27th  June,  and  landing  at  Twillingate 
(or  Toolingnet)  on  the  1st  Jnlj,  he  then  proeeeded  to  Upper 
Sandjr  Point  by  a  small   sailing  Teasel,  where  he  arrived  on 
Jnljr  3rd.     Here  he  expected  to  meet  two  more  Indians  who 
engaged  to  cross  over  bj  land  to  meet  him  from  Bay  D'EspcHr,  but 
they  fSuling  to  arrire,  he  was  compelled  to  engage  two  others^ 
residents  at  Wigwam  or  Upper  Sandy  Point,  to  oonrey  his  stores 
and  camp  equipage  np  the  riTer.    The  Bay  D*£spoir  men,  how- 
eyer,  arrived  shortly  after  he  had  left,  and  overtook  him  at  Badger 
Brook,  about  35  miles  np  the  stream,  and  thus  his  party  was  com- 
pleted.   While  at  the  latter  place,  Mr.  Howley  took  the  oppor- 
tunity of  measuring  up  the  brook  as  iSctr  as  it  was  accessible  for  his 
canoes ;  and  afterwards  by  ascending  to  the  summit  of  Hodge's 
hill  be  obtained  a  magnificent  view  of  the  surrounding  country, 
and  was  enabled  to  get  a  series  of  angles  all  round,  many  of  which 
were  upon  well-marked  points,  partially  or  fully  determined  on  our 
former   surveys.      Prominent   among   these  points  was  Mount 
Peyton,  or  the  Blue  Mountain  Tolt,  from  the  summit  of  which  a 
set  of  observations  was  taken  by  myself  in  1874,  while  engaged  in 
surveying  the  Gander  country.    Mr.  Howley  then  proceeded  with 
all  possible  dispatch  up  the  stream  to  the  Bed  Indian  Lake,  and 
there  commenced  his  survey  by  measuring  the  Victoria  branch  of 
the  river,  which  he  ascended  on  foot  about  31  miles.    Thence  he 
crossed  over  the  country  direct  in  a  course  about  N.  30°  W.,  to  tbe 
upper  part  of  the  Bed  Indian  Lake,  which  he  struck  nearly  oppo- 
site the  point  where  my  survey  terminated,  and  from  which  he 
took  his  departure  for  the  survey  of  the  Exploits  proper.    This 
stream  he  followed,  after  having  completed  the  survey  of  the  lake, 
which  terminates  0  miles  above  Station  H  of  my  former  survey, 
for  about  72  miles  along  its  course.     This  distance  includes  two 
lakes  of  considerable  size,  viz.  Lloyd's  Pond  and  King  George  IV. 
Pond,  which  were  also  minutely  surveyed  in  detail.     He  ascended 
all  the  more  prominent  hills  bordering  on  the  valley,  from  whence 
lie  was  enabled  to  connect  the  triangulation,  and  to  get  bearings 
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Upon  other  important  geogpraphical  features.  From  the  banks  of 
the  river,  23  miles  above  King  George  lY.  Pond,  the  measurement 
was  continued  across  the  country  to  Lapoile,  the  distance  traversed 
in  an  air  line,  to  his  junction  at  high-water  mark,  with  Oaptain 
Orlebar's  survey  at  the  head  of  the  main  inlet  of  Lapoile  Bay,  being 
20  miles.  He  then  recrossed  to  King  George  IV.  Fond,  and  thence, 
having  portaged  over  to  the  Victoria  branch,  he  continued  his  course 
down  the  latter  stream,  passing  through  and  surveying  the  Great 
Victoria  Lake,  until  he  joined  the  work  previously  accomplished. 
The  total  distance  measured  upon  the  Victoria  branch,  including 
the  length  of  the  lake,  was  about  63^  miles.  Finally,  Mr.  Howley 
returned  to  the  Victoria  Lake,  whence  he  crossed  the  country  to 
the  head  waters  of  the  White  Bear  Bay,  and  descended  ulti- 
mately to  the  coast  by  the  valley  of  Grandy's  Brook,  arriving  at 
the  telegraph  station  there  upon  the  27th  of  October. 

Geographical  Description. 

The  complication  of  the  drainage  waters  at  the  south-western 
angle  of  this  island,  forms  a  very  remarkable  geographical  feature, 
llie  main  drainage  of  the  region  flows  to  the  north-east  by  the 
Exploits  River,  over  a  distance  of  nearly  200  miles  in  an  air  line, 
while  the  south  falling  streams,  which  are  numerous  and  large, 
take  their  rise  in  many  cases,  in  close  proximity  to  the  waters  of 
the  Exploits,  and  on  the  same  level,  and  thence  find  their  way  in 
turbulent  torrents  to  the  sea  in  a  straight  distance  of  sometimes 
less  than  20  miles.  The  tributaries  of  the  Exploits  which  flow 
into  the  main  river  from  the  westward  interlock  with  the  Great 
Codroy  and  the  various  rivers  of  St.  George's  Bay.  The  main 
river  or  Exploits  proper  takes  its  rise  in  the  country  lying  in  the 
forks  of  the  eastern  and  northern  branches  of  the  Lapoile,  and  at 
a  distance  probably  of  not  more  than  12  miles  in  a  straight  course 
from  the  sea-coast,  and  not  less  than  1500  feet  above  the  level  of 
the  sea.  On  its  way  downwards,  near  where  the  surveyed  line 
passed,  the  water  which  drains  into  the  north  branch  of  the 
Lapoile  on  the  one  hand,  and  those  which  fall  into  the  Exploits 
on  the  other,  were  found  to  be  within  a  few  yards.  The  general 
course  of  the  Exploits  downwards  from  that  point  is  a  little  east- 
ward of  north*  for  about  8  miles,  and  thence  nearly  due  east 

*  Boarings  are  all  from  the  true  meridian. 
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about  9  miles  till  it  enters  King  (George  I Y.  Pond ;  but  in  those 
distances  there  are  many  sinaosities  and  sweeping  bends  in  getting 
round  the  mountain  ridges  and  spurs.  King  (George  lY.  Pond, 
(known  to  the  Indians  by  the  rather  appropriate  name  of  Cross 
Pond,  from  its  greater  length  lying  nearly  at  right  angles  to  the 
general  course  of  the  river),  is  of  an  irregular  shape,  being  in- 
dented  by  many  bays  and  coves;  it  contains  an  area  of  about 
8  square  miles,  and  lies  1237  feet  above  high-water  mark.  JProm 
this  lake  the  course  of  the  river  is  remarkably  straight  in  a  north- 
easterly direction,  till  it  joins  the  Bed  Indian  Lake  at  the  end  of 
upwards  of  40  miles.  Sixteen  miles  above  Bed  Indian  Lake  the 
river  expands  into  Lloyd's  Pond,  which  is  6  miles  long  by  an 
average  breadth  of  about  three-quarters  of  a  mile,  with  an  area  of 
nearly  5  square  miles,  and  at  an  elevation  of  620  feet  above  the 
level  of  the  sea.  By  my  estimate  in  1871,  the  height  of  the 
surface  of  Bed  Indian  Lake  was  placed  at  428  feet ;  but  by  the 
levels  brought  up  by  the  Bailroad  Engineers,  from  St.  George's 
Bay,  it  was  found  to  be  481  feet 

The  Victoria  branch  of  the  Exploits  takes  its  origin  between 
the  White  Bear  and  Grandy's  Brook  waters,  which  interlock  each 
other,  and  the  eastern  branch  of  the  Lapoile,  and  it  flows  generally 
nearly  parallel  with  the  main  river  to  its  junction  \rith  the  Bed 
Indian  Lake,  about  4  miles  above  the  outlet.  South-west  from 
that  junction  at  the  end  of  47  miles,  the  river  expands  into  a 
magnificent  sheet  of  water  called  Victoria  Lake,  which  is  16  miles 
long  by  a  breadth  of  about  three-quarters  of  a  mile.  Its  whole 
area,  including  a  bay  about  3  miles  long  and  over  three-quarters 
of  a  mile  wide,  is  nearly  20  square  miles,  and  its  elevation  above 
the  sea  is  1160  feet. 

At  the  divide,  and  indeed  throughout  the  whole  region  south 
from  King  George  IV.  and  the  Victoria  Pond,  the  country  may 
be  described  as  one  vast  desolation  of  bare  rock,  being  covered 
only  on  the  leveller  parts  by  marsh,  or  occasionally  near  the  lakes 
and  watercourses  by  the  thinnest  of  soil,  supporting  only  deformed 
and  stunted  bushes.  Indeed,  so  destitute  was  the  country  passed 
through  by  the  party  between  the  head  waters  of  the  Exploits 
and  Lapoile  Bay,  and  also  between  the  Victoria  Lake  and  Grandy's 
Brook,  that  at  most  parts  neither  poles  nor  brush  could  be  procured 
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for  constructing  a  camp,  and  the  only  firewood  to  be  obtained 
consisted  of  the  small  gnarled  bashes  that  were  sprinkled  here  and 
there. 

A  lofty  range  of  rugged  and  precipitous  hills  separates  the 
two  main  branches  of  the  Exploits,  which  rises  abruptly  fix)m  the 
right  bank  of  the  main  stream,  but  slopes  more  gradually  towards 
the  Victoria,  where  at  some  parts  a  fringe  of  well-timbered  land 
occupies  considerable  areas  back  from  the  left  bank  of  the  river. 
This  range  averages  a  width  of  about  5  miles,  some  of  the  higher 
elevations  upon  it  reaching  to  a  height  of  over  2000  feet  above 
the  level  of  the  sea.  A  gorge  is  cut  through  this  range  by  the 
main  river  between  Lloyd's  Pond  and  Bed  Indian  Lake,  which 
thence  bears  away  north-easterly  towards  Lobster  House  and  the 
adjacent  heights  south-east  of  the  Grand  Pond.  A  narrow  fringe 
of  interval  land  occurs  on  the  main  river  below  Lloyd's  Pond, 
which  widens  at  the  confluence  of  the  small  tributaries;  the 
country  on  the  north-west  side  rising  very  gradually,  and  giving 
a  tolerably  level  surface  up  to  George  IV.  Pond. 

For  about  16  miles  up  the  valley  of  the  Victoria  branch  of 
the  Exploits  the  ground  is  irregular  and  rocky,  and  the  river 
much  broken  by  falls  and  rapids;  but  above  that  distance  the 
country  greatly  improves,  and  a  large  tract,  well  wooded,  generally 
level  and  covered  by  a  good  soil,  prevails  nearly  up  to  Victoria 
Lake.  This  level  and  reclaimable  land  seems  to  extend  to  the 
eastward  with  few  interruptions  to  the  Great  Battling  Brook,  as 
shown  by  Mr.  Austin's  description  of  the  line  he  ran  upon  the 
railway  survey ;  and  it  appears  probable  that  a  similar  character 
will  be  found  to  exist,  to  a  large  extent  at  least,  between  that  line 
and  the  bank  of  the  main  river.  (See  my  Beport  for  1871,  upon 
the  Exploits  country.)  In  describing  the  view  from  the  summit  of 
Hodge's  hill,  Mr.  Howley  says,  that  while  the  regions  towards  the 
north  and  east,  and  also  to  the  north-west,  consist  chiefly  of  marshes 
and  barrens,  scattered  over  partially  by  woods,  the  country  away 
to  the  southward  and  on  the  southern  side  of  the  Exploits,  presents 
an  unbroken  dense  forest  in  a  series  of  gentle  undulations  as 
far  as  the  eye  can  reach.  Mr.  Howley  also  describes  the  country 
he  crossed  on  his  expedition  from  the  Victoria  Biver  to  the  head 
of  the  Bed  Indian  Lake,  as  well  timbered  throughout,  although 
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yery  elevated  at  some  parts,  his  summit  level  reaching  1600  feet, 
while  Costigan's  Pond,  a  large  lake  which  lay  in  his  track,  was 
1200  feet  above  the  level  of  the  sea. 

By  reference  to  my  Beport  for  1871,  upon  the  Exploits  below  the 
Bed  Indian  Lake,  at  pages  257-259,  it  will  be  seen  that  a  very 
great  part  of  the  lower  valley  is  described  as  being  well  wooded, 
generally  level  or  gently  nndalating,  and  usually  of  a  fSetirly  produ(>- 
tive  soil.  From  what  Mr.  Howley  has  ascertained,  and  from  the 
description  given  by  Mr.  Austin's  party  of  the  country  passed  through 
by  the  railroad  h'ne,  between  the  upper  end  of  the  Bed  Indian 
Lake  and  the  Great  Battling  Brook,  there  would  appear  to  be 
a  tract  of  land,  more  or  less  reclaimable,  at  least  50  miles  long 
by  an  average  \ddth  of  15  miles,  which  would  comprise  an  area  of 
about  750  square  miles.  If  to  that  we  were  to  allow,  say  50  square 
miles  of  similar  country  for  the  lower  Exploits  valley,  Peter's 
Brook,  and  Norris'  Arm,  there  would  be  800  square  miles  upon 
the  Exploits  alone,  more  or  less  capable  of  supporting  settlement 
The  pine  timber,  spruce,  tamarack,  and  birch,  over  extensive  areas 
IS  reported  to  be  of  excellent  quality  and  vigorous  growth,  and  all 
of  these  might  become  available  were  those  regions  opened  out  by 
main  lines  of  road,  for  the  construction  of  which  no  peroeptible 
diflficulties  present  themselves.  In  Beport  for  1870,  at  page  230, 
it  is  shown  that  the  mineral  character  of  the  rocks  over  a  wide 
area  immediately  south  from  Mr.  Austin's  line  at  the  Great 
Battling  Brook,  is  indicative  of  the  presence  of  various  metallic 
ores ;  and  at  page  219  of  the  same  Beport,  communication  thence 
with  the  coast  at  Bay  D'Espoir  is  suggested  by  means  of  a  road 
being  laid  out  along  the  route  followed  by  the  Indians  between  the 
latter  and  the  Exploits. 

The  telegraph  line  here  hinted  at  appears  at  length  about  to 
become  an  accomplished  fact;  and  if  that  means  of  communi- 
cation is  duly  followed  up  by  establishing  a  good  main  line  of  road, 
a  great  step  in  the  direction  of  enlightened  progress  will  be  secured, 
affording  means  and  opportunity  for  the  development  of  the  varied 
and  valuable  material  resources  of  the  country. 

The  tracing  which  accompanies  this  Beport  i3  a  reduction  from 
surveys  made  by  Mr.  Howley  and  myself  to  a  scale  of  4  miles  to 
an  inch.  Upon  it  will  also  be  found  the  routes  followed  by  the 
Bailropd  Engineers  between  St.  George's  Bay  and  Come-by-Chance 
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in  Placentia  Bay ;  Mr.  Bamsey's  Section  A  and  Mr.  Lynch's  Sec- 
tion C,  being  reduced  directly  from  their  actual  survey;  while 
Mr.  Austin's  Section  B  (whose  plans  were  not  placed  in  my  hands, 
as  were  the  others)  is  fairly  approximate.    It  has  been  found  upon 
plotting  that  the  result  of  all  these  separate  and  independent 
surveys  is  very  satisfactory.     With  the  exception  of  an  apparent 
slight  discrepancy  in  longitude,  where  in  the  extension  of  the 
sundry  surveys  our  protraction  brings  us  out  to  the  coast  in 
Exploits,  all  our  evidences  point  to  almost  absolute  accuracy ;  but 
seeing  that  the  charts  of  that  region,  which  are  the  only  data  we 
possess  for  such  longitude,  are  known  to  be  in  considerable  measure 
inaccurate  (as  I  have  already  stated),  it  still  has  to  be  proved 
whether  this  error  has  crept  into  our  own  work,  or  is  due  to  the 
original  survey  of  the  coast.    The  error  now  alluded  to  amounts 
to  between  one  and  two  minutes  of  longitude,  our  protraction  being 
to  that  extent  toest  of  the  longitude  laid  down  on  the  chart;  but 
the  result  of  a  great  number  of  observations  taken  for  latitude 
throughout  Mr.  Howley's  and  my  own  surveys,  all  of  which  agree 
with  the  positions  found  by  protraction,  goes  far  to  show  that  the 
latitudes  given  on  the  chart  of  Exploits  Bay  are  placed  too  far 
soiUh  by  upwards  of  one  minute.    In  order,  therefore,  to  make  the 
surveys  of  the  interior  harmonise  with  the  published  coast  maps, 
we  have  lengthened  our  lower  reaches  of  the  Exploits  to  the  longi- 
tude there  given ;  while  we  have  retained  the  latitudinal  position 
as  found  by  ourselves. 

It  will  be  seen  that  the  map  is  made  to  embrace  the  whole 
width  of  the  island,  between  the  Bay  St.  George  and  the  eastern 
coast,  and  that  portions  of  the  southern  coast  are  introduced  from 
the  accurate  coast  surveys  of  Captain  Orlebar,  RJI.,  and  W.  F. 
MaxweU,  Esq.,  BJT.  This  area  includes  the  work  accomplished 
by  the  Geological  Survey  at  sundry  times,  and  to  be  found  described 
in  the  Reports  for  1870, 1871, 1873,  and  1874,  to  which,  for  further 
information,  I  beg  to  refer  your  Excellency.  The  survey  for  1875 
has  already  been  described  geographically  at  a  previous  part  of 
this  communication,  and  some  reference  to  the  same  subject  will 
also  be  found  in  my  summary  Report  upon  the  survey  of  the  Rail- 
road Engineers.  As  regards  the  distribution  of  the  geological 
formations  throughout  the  regions  last  explored  by  Mr.  Howley, 
they  will  be  found  indicated  also  upon  the  surface  of  the  map ; 
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but  before  entering  particularly  into  a  detailed  account  of  these 
physical  characteristicSy  much  more  careful  study  of  the  specimens 
collected,  and  of  all  the  facts  which  have  been  ascertained,  than 
we  have  as  yet  been  able  to  bestow  upon  these  subjects,  will  be 
required. 

With  the  exception  of  the  ores  of  iron,  which  probably  will  be 
found  to  exist  at  certain  parts  of  this  same  region,  and  possibly 
apatite  or  phosphate  of  lime,  I  am  not  in  the  meantime  disposed 
to  consider  its  mineral  capabilities  of  much  importance. 

I  have  the  honour  to  be. 
Your  Excellency's  most  obedient  servant, 

Alexander  Murray. 

To  His  Excellency 

Sir  Stephen  J.  Hill,  CB.,  K.C.M.G., 

Governor  of  Newfoundland,  &c.,  St.  John's. 


(    428    ) 


CHAPTER  XVI. 

REPORT  FOR  1876.  —  RETROSPECTIVE  REMARKS  —  LIST  OF  MS.  MAPS 
—MR.  HOWLEY'S  SURVEY  OF  THE  UPPER  GANDER,  AND  GAMBO 
WATERS. 

Gkolooigal  Subyst  Ofiiob, 
Deoemher  29M,  1877. 
May  IT  PLEASE  YOUR  EXCELLEKOY, — 

The  progress  made  upon  the  survey  under  my  direction  in 
recent  years,  especially  as  regards  geographical  and  topographical 
detail,  has  been  so  extensiye,  that  a  new  edition  of  the  small-scale 
map  published  in  1872  has  become  a  necessity  for  public  informa- 
tion. A  paper,  dated  13th  October,  1873,  shows  that  a  second 
edition  was  then  contemplated,  which,  being  now  accomplished,  I 
beg  to  lay   before  your  Excellency  in   hopes  of  approval.*    A 

*  Geoloqioal  Map  or  1872-3. — ^The  frequent  demand  that  has  been  made  for 
information  upon  the  general  Btmctnre  of  this  island  has  indnoed  me  to  issue  a  limited 
number  of  copies  of  this  map  for  present  referenoe,  which  it  is  to  be  hoped  will  be 
found  useful  and  instructive.  I  think  it  advisable,  however,  to  let  it  be  publidy 
understood  that  the  present  issue  is  only  9,  first  and  by  no  means  perfect  edition,  and 
that  a  future  edition,  which  wiU  accompany  a  report  of  aU  that  has  been  ascertained 
by  the  Geological  Survey  since  its  first  inception,  and  will  contain  many  additions 
and  modifications,  both  in  topog^phy  and  geology.  In  the  meantime  I  have  the 
satisfaction  of  being  able  to  state  with  confidence,  that  in  regard  to  geographical 
detail,  both  of  the  contour  of  the  coast  and  of  the  interior  topography,  this  is  by  £Bur 
the  most  accurate  map  extant.  Through  the  kindness  of  StaflT-Gonmiander  Kerr, 
B.N.,  Lieutenant  MazweU,  B.N.,  and  the  other  officers  of  the  Admiralty  Goast 
Survey,  I  was  permitted  to  have  aocesB  to  all  the  most  recent  work  done  in  their 
office,  which  was  carefully  reduced  to  this  smaU  scale,  and  oomprises  the  eastern 
and  south-eastern  coast,  between  Notre  Dame  and  Plaoentia  Bays ;  while  the  western 
and  south-western  coast  was  reduced  from  the  surveys  of  Captain  Orlebar,  B.N., 
Captain  Clou^  of  the  French  Imperial  Navy,  and  my  own.  The  topography  of  the 
interior  (i.  &  aU  within  the  coast-line)  is  entirely  the  result  of  my  own  Ubours,  or 
done  immediately  under  my  direction.  With  regard  to  the  distribution  of  the  geo- 
logical formations,  it  will  be  dear  to  any  one  at  aU  conversant  with  the  difficulties 
attendant  upon  drawing  in  boundary  lines  with  accuracy,  especially  in  wild,  unknown, 
or  unfrequented  regions,  that  many  alterations  and  modifications  will  hereafter  be 
necessary  before  the  map  can  be  considered  by  any  means  complete;  nevertheless,  I 
feel  tolerably  sure  that  the  approximation  is  such  as  to  be  of  considerable  service  for 
present  purposes,  and  will  be  a  useful  guide  for  future  and  more  minute  investiga- 
tion of  details.  The  colour  and  number  representing  Lower  Laurentian  will  require 
modification  iu  several  parts,  as  will  also  the  Coal  Measures,  and  probably  the  Middle 
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comparison  of  this  new  map  with  the  former  issne  %vill  readily 

show  the  amount  of  addition  and  modification  the  orip^inal  plat^^ 

has  undergone.    In  the  meantime,  moreover,  the  accumulation  of 

manuscript  maps  upon  yarious  scales  in  this  office   has   become 

so  cumbrous  and  yoluminous,  that  an  index  map  was  felt  to  be 

absolutely  required.     In  order  to   expedite  the  engraving  and 

colouring  of  this  map,  it  was  eridently  desirable  that  I  should  he 

on  the  spot  when  the  work  was  to  be  executed,  to  supervise  these 

operations^  as  otherwise  (the  plate  being  in  England),  proofs  after 

proofs  would  have  to  cross  and  recross  the  Atlantic,  involving 

much  loss  of  time,  causing  a  good   deal  of  extra  expense,  aud 

probably  at  last  proving  unsatisfactory.    I  accordingly  proceeded 

to  England  in  the  month  of  May  last,  and  immediately  on  arrivd 

in  London,  put  myself  in  communication  with  Mr.  E.  Stanford,  of 

Charing  Gross,  who  had  executed  and  still  retained  the  original 

copper-plate,  and  to  whom  I  gave  the  necessary  instructions  for 

a  new  engraving,  with  tracings  from   all   the  additional    works 

accomplished.     This  map  comprises  all  the   most  recent   coast 

surveys,  taken  directly   from   the   original   manuscript's    of  tht' 

Admiralty  Surveyors,  several  coast  surveys  of  considerable  extent 

made  by  ourselves,  and  the  whole  of  the  ge(>gra{)hical  featurt^s  oi 

the  interior  country,  which  have  been  surveyed  in  connection  uitli 

the  geological  investigation.     The  line  of  survey  for  a  railway  as 

run  by  transit  and  level  by  the  Kailway  Engineers,  in  1875,  is  als) 

correctly  represented.     All  these  surveys  were  iirst  rodiKM*!  iV.  un 

scales  of  various  sizes,  to  a  uniform  seale  of  1  ineli   to  1    st:itutr 

mile;  then  again  to  a  smaller  scale  of  4  statute  miles  to  1  iu.-li ; 

and  finally,  to  the  index  size  of  the  present  laiblieation  ;  all  mI 

which  work  was  draughted   in  this  ofViee,  the  manuseripts  l^i-'uij; 

filed  and  labelled,  ready  at  any  time  for  ins[>eeti()u.     In  onb/r  ilur 

and  Upper  Silurian;  and  I  observe  that  l>y  sumr  iii:ii]v(>r(. 'ncr,  a  winn_r  ri»l«n;r  Ii  i> 
been  introduced  upon  the  north  side  of  Smilli's  Suuml.  in  'JViniiy,  wlii^-Ji,  in-tt  ii  I  •  i" 
being  Trap  or  Syenite^  is  Priniordi'tf  Silurl m. 

An  extensive  survey  of  the  Carbon  itVntu-.  r'-untry  suri->iin.lin;r  S(.  <;.  on^'-j'-.  ]*,:,v 
waa  made  during  the  past  suramor,  which  I  ^hnr1ly  ind  n-l  t<>  |>ii]»li>U  on  ;i  s.-.il.  ,',( 
4  miles  to  1  inch.  Much  of  the  coust-linc  at  thr.-.-  jMrl-  li  i<ii:  t..un«l  i,»  J...  \,ry 
defective  upon  the  older  maps,  was  rc-^nrvtyd,  ;.n<l  many  •!  tlu'  nio>t  imi-.rtt  i 
rivers  were  dialled,  while  the  wh(»le  wjus  biou^'hl  int.*  (•..)inr.'ti.>u  bv  triah-j'ubiii..[; 
All  these  alterations  and  com^ctions  will  apjn  ar  in  iIk-  ikw  maji,  In::,  th.  r  widi  si-m. 
moat  important  facta  which  wore  nscertainnl  with  r<  u' \nl  <<>  the  «liolril.iui..n  ^f  ij., 
coal  measures. — Alexander  Murray. 
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the  public  may  be  made  aware  of  the  existence  of  such  docnmentSy 
I  subjoin  a  list  of  the  MSS.,  with  the  scales  of  each,  to  which 
any  person  can  have  access  for  reference  at  any  time  in  weekdays, 
while  the  officers  of  the  survey  are  in  St.  John's. 

Manuscript  Maps  at  Geological  Survey  Office. 

SCALIS. 

PARTICDI.AX8.  Inches.    ][u^ 

1.  Original  survey  of  a  part  of  the  peninsula  of  Gape  St. 

John  to  Notre  Dame  Bay 4    to 

2.  Part  of  the  above  No.  1 4 

3.  Coast  near  St.  John's  Harbour,  road  surveys,  &c.        ..  2 

4.  South-west  arm  of  Green  Bay        2| 

*5.  Peninsula  of  Cape  St.  Mary 1 

*6.  Part  of  Plaoentia  Bay  from  Little  Placentia  to  Come- 

by-Chance      1 

*7.  Coast-lino  between  Cape  Spear  and  Eilligrews  Head, 

Conception  Bay,  with  roads,  &c 1 

*8.  Conception  Bay        1 

♦9.  Trinity  Bay      1 

*I0.  Peninsula  of  Cape  St.  John 1 

♦11.  Gander  Bay      1 

12.  Gander  Lake  and  Rivers,  county  of  **  Hill,"  &c 1 

13.  Gander  Kivers  above  the  Lake  and  tributaries,  with 

Crambo  Ponds,  rivers  and  tributaries 1 

14.  number  Rivers,  Doer  Lake,  &c 1 

16.  St.  Gorge's  and  Port-a-Port  Bays,  with  rivers,  &c.     ..  1 

16.  St.  George's  Harbour  and  Flat  Bay,  Indian  Head,  &c.  1 

17.  Codroy  Rivers 1 

18.  Peninsula  of  Port-a-Port,  coloured         1 

*19.  Southern  coast  between  Burgeo  and  Little  River  ..      ..  1 

20.  Exploits  River,  Victoria  River  and  Lake,  and  traverses 

across  from  ditto  to  Lapoile  and  G randy's  Brook       ..  1 

21.  Piper's  Hole  and  part  of  Placentia  Bay 1 

22.  Rocky  River,  with  part  of  Trinity,  Conception,  and 

St.  Mary's  Bays 1 

23.  Western  coast  from  Cape  Anguille  to  Cow  Head,  Grand 

Pond,  Indian  River;  Exploits  River  and  Red  Indian 

Lake ;  coast  of  Notre  Dame  Bay  to  White  Bay,  &c.  1 

24.  West  coast  from  Cape  Ray  to  Bonne  Bay,  Codroy 

River,  Flat  Bay  and  Brooks;    Humber  River  and 

Grand  Pond 1    „    4 

25.  Bay  East,  Terranova  and  Piper's  Hole  Rivers      ..      ..  1    „    4 

26.  Coast  of  St.  George's  and  Port-a-Port,  with  surrounding 

country 1    „    4 

27.  Port-a-Port  Bay,  with  serpentine  rivers        1    „    4 
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Scales. 
PAsnouLAU.  Inches.     ^^ 


28.  Bonavista  Bay  and  part  of  Notre  Dame  Bay,  Terranova, 

Gambo  and  Gander  Rivera 

29.  Gander  Lake  and  Lower  River,  laid  off  in  townahips  •• 
*dO.  Notre  Dame  Bay      

3L  Indian  River  and  Grand  Pond        

32.  General  Map  of  Newfoundland  in  skeleton 

83.  General  Map  under  constmction 

t34.  Gape  Breton  Island 

35.  Original  small-scale  General  Map 


to   4 
«    4 


Inches.    OuLJuH. 

36.  Original  survey  of  Tilt  Cove  location 1  „  4 

37.  Plan  of  levels  of  No.  36,  scale  20  feet  to  1  inch. 

38.  Original  survey  of  Terranova  mining  location       ..       ..  1  „  4 

39.  Plan  and  section  of  Harbour  Grace  Lighthouse  Island  1  ,,  2 

In  addition  to  which  there  are  many  tracings  taken  from  original  survrys  iij^^n 
various  scales. 

N.B. — ^The  coast  surveys  marked  *  are  reductions  from  tlie  Admiralty  surveys. 
Copies  executed  elsewhere  than  in  this  office  are  marked  t« 

While  in  England,  I  had  an  opportunity,  long  wished  for,  of 
having  several  of  my  most  necessary  surveying  instruments 
repaired  hy  the  maker,  H.  Porter  (late  Gary),  of  London,  wliicli 
after  upwards  of  twenty  years  of  constant  service  they  greatly 
required. 

Before  leaving  St  John's,  I  sent  the  following:  letter  of  in- 
structions to  my  assistant,  Mr.  James  P.  Ilowley,  ^\  hose  rcnort 
upon  the  country  he  examined  and  surveyed  is  appeudecl, 

Geoloimcal  Survicy  OrncK, 

St.  Joun's,  J/p/  l<^^  iSTfJ, 

My  dear  Mr.  IIowley, — Until  the  season  opens  sulKciiMitlv 
for  carrying  on  operations  in  the  field,  I  wi.sli  yon  to  employ  voiirst  ll 
in  arranging  the  specimens  in  the  museum,  juul  p:ettin2:  tlieiii  cata- 
logued in  the  same  way  as  was  done  I'ormrrly.  Auv  alteiatioii 
that  may  have  been  made  to  be  iiotiiied  in  the  general  eatal^  .i^ne. 
The  specimens  collected  during  last  season  must  be  lalndlrd 
and  boxed,  and  the  box  marked  1^75.  The  duplieato  i>rinte<l 
labels  can  be  used  in  the  catalogue'  as  In  ri)r(\ 

As  early  as  possible  in  June,  my  desire  is  that  you  proceed  t-^ 
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the  (Jander  country,  to  survey  as  far  as  you  can  the  upper 
branches  of  that  river  above  the  great  lake.  I  have  already 
written  to  Mr.  Peyton,  of  Twillingate,  to  engage  the  services  of 
Charles  Francis  (Indian),  to  accompany  you;  but  I  told 
Mr.  Peyton,  at  the  same  time,  that  there  had  been  some  serious 
complaints  made  against  Francis  to  the  Government,  which,  unless 
he  could  clear  himself  of,  I  might  scarcely  be  justified  in  giving 
him  employment.  This  matter  you  can  investigate  on  the  spot. 
For  my  own  part,  I  believe  he  is  more  ^^  sinned  against  than 
sinning."  If  you  can  get  another  Indian  from  C!onne  to  cross  over 
and  join  you  on  the  Gander  (Peter  Stride,  for  example),  do  so, 
and  I  think,  of  course,  you  wiU  have  John  Stephenson ;  but  as  I 
have  been  instructed  by  the  Government  to  keep  all  our  expenses 
at  a  minimum,  I  must  caution  you  to  avoid  having  more  men  than 
are  absolutely  required,  or  of  incurring  any  extra  liabilities.  Two 
canoes  for  your  services  you  can  take  with  you ;  the  larger  and 
new  one  I  should  like  to  retain  for  my  own  use  when  I  return. 
Should  you  not  require  the  two  when  you  get  to  the  Gfinder,  you 
can  get  one  of  them  stowed  at  Francis'  or  some  other  safe  place  at 
the  salt  water ;  or  should  you  take  both  up  to  the  lake,  and  find 
one  sufficient  afterwards,  get  the  extra  one  well  housed  in,  at  some 
sheltered  place  on  the  lake.  I  hope  to  be  back  to  Newfoundland 
in  July,  although  a  good  deal  will  depend  upon  the  forwardness  of 
the  work  I  have  to  do  in  London,  and  as  soon  as  I  return,  my 
intention  is  to  proceed  to  Freshwater,  Bonavista  Bay,  and  there 
commence  a  survey  of  the  Gambo.  About  August,  if  you  can 
manage  to  get  across  to  the  Gkmbo  waters,  we  may  probably  meet 
there,  and  afterwards  work  together. 

Geologically,  I  am  particularly  anxious  to  learn  the  boundaries 
of  the  Laurentian  vdth  the  Huronian  systems;  and  of  the 
Huronian  with  the  Lower  Silurian,  a  great  spread  of  the  latter 
being  apparently  of  the  age  of  the  Quebec  group.  Unless  we 
have  the  luck  to  discover  fossils,  the  latter  boundaries  will  be  found 
very  obscure ;  but  close  examination  will,  doubtless,  reveal  a  great 
deal  of  useful  and  interesting  detail.  Take  special  note  of  the 
character  of  the  forests  and  of  the  soil.  I  think  you  ought  to 
supply  yourself  with  a  sheet  or  two  of  zinc,  some  copper  tacks,  and 
resin,  in  case  of  requiring  to  mend  or  patch  your  canoes. 
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I  shall  have  a  credit  of  100/.  for  yoa  at  the  Union  Bank ;  yon 
can  get  a  cheqne-book  and  pay  all  your  accounts  at  once.  Tell  the 
parties  from  whom  you  get  your  goods  to  send  their  bills  in  at 
the  same  time  they  send  the  supplies,  to  be  settled  without  delay. 
The  receipts  you  can  put  up  in  an  envelope  addressed  to  me, 
which  I  shall  send  with  my  own  account  to  the  Colonial  Secretary 
on  my  return.  These  papers  will  be  put  into  their  proper  place  in 
my  office. 

Wishing  you  a  prosperous  season,  and  hoping  to  meet  you  at 
the  time  appointed, 

I  am,  yours  truly, 

Alexander  Mubrat. 

To  Mr.  Jas.  P.  Howley, 

Assistant  Geological  Surveyor. 

Shortly  after  my  return  to  St.  John's  in  August,  I  made  pre- 
parations for  the  expedition  up  the  Gambo,  in  accordance  with  the 
arrangement  made  with  Mr.  Howley,  as  indicated  in  the  above 
instructions,  but  finding  it  difficult  to  obtain  any  means  of  con- 
veyance for  myself,  men,  and  equipage  direct  to  my  destination,  I 
gladly  availed  myself  of  the  kind  offer  of  Mr.  Justice  Hay  ward  of 
a  passage  by  the  steamer  Hercuies^  at  that  time  engaged  to  carry 
the  Judge  and  counsellors  on  the  northern  circuit.  After  some 
unavoidable  detention,  partly  occasioned  by  the  very  unfayourable 
state  of  the  weather,  I  was  at  length  landed  at  Greenspond  on 
13th  September,  when  I  immediately  hired  a  small  vessel  to  carry 
me  to  the  Gambo  at  the  extreme  head  of  Freshwater  Bay,  where 
I  arrived  on  the  night  of  the  14th.  Finding  that  Mr.  Howley  had 
already  ascended  the  Gambo,  he  having  crossed  over  from  th^ 
Gander  Lake  and  continued  his  survey  as  he  advanced,  the 
measurement  I  had  contemplated  making  up  that  stream  became 
unnecessary;  but  I  resolved  to  follow  up  the  riyer  as  far  as 
practicable,  in  order  to  be  enabled  to  give  an  account  of  the 
physical  characteristics  of  the  region  from  personal  inspection  and 
to  compare  them  with  those  of  the  Gander.  As  a  detailed  account 
of  the  Gambo  waters  and  the  surrounding  country  will  be  found 
in  Mr.  Howley's  report  to  me,  I  need  only  remark  here  that  as 
a  lumbering  country  it  appeared  to  possess  many  advantages, 
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while  large  tracts,  especially  on  the  beantifol  river  flats  or  interval 
lands,  are  admirably  adapted  for  the  pursuits  of  agricultare.  The 
pine  timber  on  or  near  the  Gambo  waters  is  more  scattered,  and 
generally  of  smaller  dimensions  than  on  the  Gander  Lake  and 
upper  waters ;  but  there  appears,  nevertheless,  to  be  an  abundant 
supply  of  the  material,  which,  judging  from  the  numerous  logs 
cut,  and  being  floated  down  the  river,  as  well  as  the  appearance  of 
the  trees  standing,  is  of  excellent  quality.  The  white  birch 
timber  also,  which  is  very  abundant,  seems  to  be  of  the  very  best 
description,  sound  and  solid,  many  trees  of  which  were  seen  to 
exceed  2  feet  in  diameter,  and  carrying  their  thickness  upwards 
before  bifurcation  for  15  feet  or  more.  White  spruce  and  fir  of 
good  growth  constitute  the  greater  part  of  the  forest,  which, 
except  where  destroyed  by  fire,  densely  covers  the  ground 
nearly  to  the  top  of  the  hills  on  either  side  of  the  river  and  its 
tributaries. 

Two  saw-mills  are  already  established  on  the  Gtimbo,  one  driven 
by  steam  of  25  horse-power,  the  other  by  water.  The  former  of 
these  is  situated  at  the  mouth  of  the  riyer,  conveniently  for  loading 
the  lumber  direct  into  sea-going  craft ;  the  latter  is  about  a  mile 
above  the  outlet  of  Mint  Brook,  which  flows  into  the  lower  Gtunbo 
Pond.  The  lower  mill  has  been  in  operation  for  several  years,  but 
failed  to  be  a  profitable  speculation,  not  from  lack  of  material  to 
supply  it  amply  with  logs  for  lumber,  but  from  ignorance  and  inex- 
perience of  the  requisite  construction  on  the  part  of  the  proprietor, 
whose  capital,  moreover,  was  insufficient  for  the  necessary  pre- 
liminary outlay.  The  water  mill  on  Mint  Brook  was  unfinished  at 
the  time  of  my  visit ;  but  it  bore  all  the  appearance  of  being  at 
length  an  admirable  building — capable  of  extensive  operation. 
Like  the  other  in  some  respects,  as  well  as  various  attempts  of  a 
similar  nature  in  this  country,  many  serious  mistakes  were  made, 
and  much  unnecessary  expense  incurred,  in  the  first  instance,  in  the 
construction  of  the  dam  and  other  requisite  adjuncts  for  the  mill, 
which,  if  persevered  in,  might  probably  have  proved  disastrous  to 
the  undertaking  altogether ;  but  all  these  errors  were  eventually 
remedied  by  the  judicious  employment  of  a  skilled  millwright  from 
New  Brunswick,  who  from  long  experience  saw  at  a  glance  the 
defects  of  the  case,  and  suggested  alterations  which,  there  is  little 
doubt,  will  finally  put  the  concern  in  good  working  order.   The  pro- 
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prietors  of  these  two  mills,  with  very  good  reason,  are  confidently 
sanguine  of  their  speculation  becoming  remunerative ;  and  if  their 
success  is  simply  to  be  dependent  on  the  quantity  and  quality  of 
the  timber,  the  issue  would  scarcely,  under  ordinary  circum- 
stances, be  in  the  least  doubtful ;  but  I  feel  constrained  to  state 
that  (judging  from  my  former  experience  in  Canada)  the  manner 
in  which  all  this  timber  is  obtained,  is  liable  to  great  objection* 
There  (in  Canada),  wild,  unoccupied  lands,  were  always  con- 
sidered to  be  primarily  the  property  of  the  Crown,  and  the  pine 
timber  was  exclusivdy  reserved  as  Oovemmeni  property,  in  some 
cases  even  after  the  surface  had  been  disposed  of  for  agricultural 
settlement,  either  by  grant  or  sale.  To  avoid  waste  and  destruc^ 
tion,  and  prevent  collision  of  parties  in  search  of  timber  to  supply 
the  various  mills,  the  ordinary  system  was  for  the  Government  to 
grant  licences  to  cut  down,  saw,  or  square  pine  or  other  trees 
growing  over  a  certain  area,  varying  from  20  to  100  square  miles. 
These  areas  were  required  to  be  surveyed  by  competent  Crown 
Lands  Deputy  Surveyors,  who  determined  and  marked  the  bound- 
aries, the  expenses  of  which  surveys  were  arranged  between  the 
Commissioner  of  Crown  Lands  and  the  future  lessees  of  the  timber 
limits.  In  his  operations,  the  lessee  was  compelled  to  conform  to 
certain  rules ;  first,  to  keep  within  the  boundaries  specified  by  the 
survey;  second,  when  cutting  out  a  line  of  road,  to  follow  as 
nearly  as  circumstances  would  permit,  a  line  that  would  eventually 
be  made  available  for  the  permanent  settlement  of  the  land,  in 
moderately  sized  blocks  or  lots,  which  would  be  represented  on 
his  plan ;  thirdly,  I  would  suggest  further,  that  cutting  dovm  pine 
trees  under  a  certain  diameter  should  be  disallowed ;  and  lastly, 
that  the  mill-owners  should  be  held  responsible  for  the  conserva- 
tion of  the  salmon  cmd  trout  which  frequent  their  respective 
waters;  and  that  they  should  be  compelled  to  place  artificial 
means  for  ingress  and  egress  of  those  fish,  where  dams  or  other 
obstructions  are  erected.  These  fostering  cares  for  the  future 
welfare  of  the  colony  are  surely  worthy  of  some  consideration; 
especially  as  there  are  in  the  meantime  so  many  inducements  cal- 
culated to  encourage,  rather  than  suppress,  reckless  waste  and 
destruction.  Granting  small  areas,  such  as  100  or  200  acres  or 
the  like,  in  consideration  of  the  grantee  establishing  a  saw-mill,  is, 
in  my  opinion,  an  unmixed  evil ;  unless  some  means  are  taken  by 
which  the  said  grantee  will  be  compelled  to  confine  his  operations 
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to  the  area  granted.  The  result  naturally  is,  that  so  soon  as  the 
timber  on  the  given  lot  is  exhausted  (which  a  good  mill  would 
probably  exhaust  in  twelve  months),  the  woods  are  felled  right  and 
left  indiscriminately ;  and  the  refuse,  as  well  as  many  valnable 
trees  (which  if  permitted  to  grow  would  in  time  have  produced 
millions  of  feet  of  lumber),  are  left  to  cumber  the  ground  in  inex* 
tricable  confosion.  Many  of  the  disastrous  fires  by  which  the 
country  is  so  frequently  devastated  are  probably  due  to  those 
heaps  of  rubbish,  which,  after  Ijring  for  a  season,  are  as  inflammable 
as  tinder.  I  conceive  that  no  system  can  be  better  adapted  to 
simplify  the  laying  off  of  such  lumbering  areas  than  that  I  proposed^ 
and  was  to  a  limited  extent  carried  out  for  the  lands  of  the  Gander. 
The  meridian  line,  which  was  started  from  Salt  Islet  in  Gander 
Bay,  if  continued  south,  would  eventually  strike  near  the  head  of 
the  Upper  Gambo  Point ;  and  a  point  from  whence  to  continue 
the  system  of  laying  off  blocks  of  36  square  miles  each,  can  easily 
be  found  on  that  meridian,  which  is  54°  29'  W.,  by  measuring  a 
minute  of  longitude  east  fix)m  the  mouth  of  the  Triton  Brook, 
which  is  in  54°  30'  W.,  almost  exactly.  The  north-east  angle  of 
the  block  might  be  determined  on  this  meridian,  by  measuring 
34  chains  north  from  the  northern  shore  of  the  pond,  which  would 
place  it  in  latitude  47''  38'  30"  N.,  very  neariy.  Although  the 
direct  survey  on  a  meridian,  as  commenced  by  Mr.  McLeod,  would 
undoubtedly  be  much  more  systematic  and  satis&ctory  than 
starting  anew  from  another  given  point,  I  make  the  suggestion  in 
case  that  the  original  scheme  might  at  present  be  inconvenient  to 
carry  out ;  while  it  must  be  obvious  that  same  plan  must  shortly 
be  adopted  to  prevent  confusion  and  disputes.  The  indiscriminate 
manner  of  carrying  on  lumbering  operations  at  present,  is  not  only 
objectionable,  as  destructive  and  wasteful,  but  will  inevitably  lead 
to  collision  between  the  rival  gangs  of  men  employed. 

It  is  very  gratifying  to  perceive  that  the  statements  made  by 
Mr.  Howley,  in  his  Report  for  the  late  year,  upon  the  capabilities 
of  the  Cktnder  Biver  and  lake  country,  fully  corroborate  the 
representations  I  made  of  that  region  two  years  ago ;  and  it  is  the 
more  so,  as  the  facts  then  announced  give  a  direct  and  unqualified 
contradiction  to  statements  made  by  designing  or  self-interested 
individuals  who  have  spared  no  pains  to  throw  doubt  or  discredit 
on  my  assertions.  The  estimate  I  once  made  of  the  quantity  and 
value  of  timber  in  these  regions  is  not  by  any  means  asserted  as 

2  F  2 


432  GEOLOGICAL  SURVEY  OF  NEWFOUNDLAND. 

an  actually  determined  fact^  and  is  only  offered  as  a  probable  or 
possible  approximation  to  the  reality ;  but  it  may  at  the  same  time 
be  understood  that  in  making  that  rough  estimate  I  was  guided 
not  only  by  what  I  actually  saw  in  the  region  in  question,  but  by 
the  opinion  of  an  experienced  and  most  highly  respected  lumber 
merchant  of  New  Brunswick,  who  personally  insi)ected  the  ground, 
and  who  proposed  the  most  favourable  terms  to  the  Government 
of  the  day,  for  permission  to  cut  timber  over  50  square  miles 
adjacent  to  the  Gander  Lake.    The  obstructionists  who  so  dili- 
gently spread  rumours  to  underrate  the  value  of  those  fine  regions 
are  manifold ;  but  there  are  two  sets  of  individuals,  in  particular, 
whose  accounts  should  be  received  with  extreme  caution.     First  of 
these  are  the  so-called  settlers,  near  the  mouth  of  the  river,  whose 
sole  occupation  appears  to  be  to  destroy  the  salmon  fishery  by 
every  sort  of  barbarous  practice  that  can  possibly  be  conceived ; 
and,  secondly,  there  are  certain  parties  who  designedly  misrepre- 
sent facts  in  hopes  of  securing  thereby  the  better  terms  for  them- 
selves.   Warnings  are  said  to  be  given  to  strangers  visiting  those 
parts,  of  the  inutility  of  ascending  the  river,  and  assurances  offered 
that  the  whole  region  is  as  barren  of  pine  as  the  country  sur- 
rounding the  estuary  and  lower  reaches,  where,  as  everybody 
knows  who  has  visited  the  places  in  question,  every  tree  of  any 
value  has  been  culled  out  long  since. 

In  a  letter  I  had  the  honour  to  address  to  the  late  Governor 
of  Newfoundland,  Sir  Stephen  J.  Hill,  dated  4th  January,  1875, 
I  made  strong  protest  against  the  wasteful  destruction  perpetrated 
on  the  so-called  French  shore,  by  cutting  what  is  termed  ton 
timber.  Other  evidences  of  the  reality  of  the  statements  there 
made  may  be  found  in  the  official  reports  of  Captain  Howarth,  R.N., 
of  C.  H.  McLeod,  Esq.,  C.E.,  and  in  a  letter  addressed  to  the 
*  Royal  Gazette,'  and  dated  at  Bay  of  Islands,  April  26th,  1875, 
by  Mr.  John  Tupper.  I  regret  to  find  that  this  wasteful  and 
destructive  proceeding  is  not  entirely  confined  to  the  limits  (what- 
ever they  may  be)  of  that  undefined  and  outlawed  territory,  but 
is  practised  upon  bond  fide  Crown  lands,  under  undisputed  British 
jurisdiction.  I  was  informed  while  at  Gambo  that  a  certain  Captain 
Wright,  of  Liverpool,  had  cut  ton  timber  on  that  river,  and 
brought  to  market  in  1875,  583  tons  of  the  same ;  and  it  is 
rumoured  that  similar  operations  are  now  going  on  at  the  Ctander 
Lake.     Were  those  lands  located  as  timber  limits,  the  evident 
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interests  of  the  leasees  would  be  sufficient  protection  against  such 
unjustifiable  abuses. 

Mr.  Howley's  Beport  shows  that  the  fertile  lands  of  the  Gander 
extend  over  a  large  area,  above  as  well  as  below  or  on  the  banks 
of  the  great  lake,  especially  in  the  valleys  of  the  south-west 
branch  and  some  of  its  tributaries ;  and  it  further  shows  that  there 
is  an  area  of  at  least  300  square  miles,  where  pine,  although 
scorched  by  fire,  still  stands  in  a  perfectly  sound  condition, 
capable  of  yielding  an  enormous  supply  of  excellent  timber. 

At  page  363  Keport  for  1874,  the  remarkable  facilities  for 
connecting  Gander  Lake  with  Freshwater  of  Bonavista  Bay,  by 
means  of  a  tramroad,  were  adverted  to ;  the  only  difiBculty  which 
then  presented  itself  for  such  a  construction  being  the  fallen  and 
burnt  timber  which  encumbered  the  ground.  This  tract  of  about 
9  miles  was  crossed  by  Mr.  Howley,  as  will  be  seen  in  his  Bq>ort» 
who  found  that  the  whole,  or  nearly  the  whole  of  the  encum- 
brances occasioned  by  the  first  fire  had  been  swept  away  by  a 
more  recent  conflagration,  and  left  the  ground  clear  of  all  obstruc- 
tions. He  crossed  by  the  valley  of  a  stream  known  as  the 
Middle  Brook  of  Freshwater  Bay,  on  the  waters  of  which  he 
found  a  fine  pond ;  and  at  or  near  the  outlet  into  the  salt  water, 
a  good  site  for  a  saw-mill.  He  also  represents  the  soil  of  the 
valley  of  Middle  Brook  and  between  the  pond  and  Grander  Lake 
to  be,  for  a  great  part,  of  very  good  quality. 

Geological  Memoranda. 

At  page  365  of  my  Beport  for  1874,  the  presence  of  serpentine, 
chlorite  slate,  and  diorites  is  shown  to  occur  upon  the  Gander 
Lake,  associated  with  mica  slates ;  a  great  thickness  of  the  latter 
apparently  underlying  the  former.  There  is  much  obscurity, 
however,  as  to  the  structural  relation  of  these  rocks;  and  the 
total  absence  of  organic  remains  renders  the  recognition  of  horizon 
perplexingly  difficult  to  determine;  yet  the  lithological  resem- 
blances appear  still  in  favour  of  the  probability  that  the  magnesian 
portions  are  representative  of  a  portion  of  the  Quebec  group. 
The  colour  of  the  magnesian  rocks  varies  from  a  very  dark  green, 
through  all  shades  of  green  to  nearly  white ;  and  they  are  fre- 
quently characterised  by  the  presence  of  a  fibrous  serpentinised 
adinoliie,  sometimes  exhibiting  fine  veins  of  (Arysolite.    Grains  of 
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magnetic  and  chromic  iron  occar  occasionally,  and  portions  are 
more  or  less  calcareous.  It  may  now  be  observed  that  similar 
relations  of  strata  are  recorded  at  page  32  of  my  Beport  for  1864, 
where  a  great  mass  of  mica  slate  is  described  as  having  been  seen 
to  underlie  the  serpentine  and  associated  rocks  at  Little  Bay  near 
Terra  Nova  mine ;  and  that  the  resemblance  which  exists  in  the 
characters  exhibited  at  the  two  widely  separated  localities  seems 
to  warrant  the  suggestion  that  they  are  probably  of  the  same  age. 
On  the  western  and  northern  parts  of  the  island,  we  haye  in 
former  Beports  shown  tolerably  clear  eyidence  to  prove  that  a 
great  accumalation  of  magnesian  rocks  with  serpentine  rests 
iinconformably  upon  strata  containing  abundance  of  fossils,  re* 
presentative  of  the  Calciferons  and  Levis  formations,  which  want 
of  conformity,  if  admitted  in  the  case  of  the  Gunder  country, 
might  explain  the  apparent  absence  in  that  region  of  the  sub- 
ordinate Lower  Silurian  members.  It  will  be  seen  by  Mr.  Howley's 
Beport  that  a  set  of  rocks,  similar  to  those  of  the  lake,  were 
observed  and  traced  for  a  long  distance  up  the  vaUey  of  the 
Upper  Biver ;  and  in  my  Beport  for  1870  I  have  described  the 
occurrence  of  like  strata  on  the  valleys  of  the  upper  waters  of 
Bay  East  Biver.  The  evidences  of  geological  age  in  all  these 
cases  are  extremely  obscure ;  but  such  as  we  have  been  able  to 
procure,  show  at  all  events  with  some  degree  of  certainty  (what- 
ever horizon  may  be  assigned  to  the  serpentine  group)  that  a 
mass  of  Upper  or  Middle  Silurian  strata,  corresponding  with  that 
seen  at  Gander  Bay  and  some  neighbouring  islands,  runs  up  the 
valley  of  the  Gander,  and  immediately  overlies  the  group.  At 
one  place  Mr.  Howley  found  some  very  obscure  fossils  in  these 
latter  rocks,  one  of  which  bore  a  resemblance  to  a  Petraia^  a  form 
of  very  common  occurrence  in  rocks  of  Upper  or  Middle  Silurian 
age  in  New  World  Island.  On  the  other  hand,  the  black  slates  of 
Bay  D'Espoir  and  of  Long  Pond  on  the  Bay  East  Biver,  which 
are  supposed  to  represent  the  Levis  formation,  seem  to  be  repeated 
on  the  north  side  of  the  granite  or  gabbro  of  Bound  Pond,  and 
again  at  the  lower  end  of  Elnuchibeish  Gospen,  where  a  black 
fibrous  slate  passes  below  the  massive  beds  of  serpentine  which 
form  the  hill  range.  These  latter  beds  are  characterised  by  the 
presence  of  hronzUe,  pierolUe,  chromic  and  magnetic  iron.  Copper 
and  iron  pyrites  have  been  found  in  the  chlorite  slates  of  the 
group  within  the  same  regions,  which  although  unimportant  in 
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themselves,  further  than  as  illustrative  specimens,  may  lead  to 
valuable  developments.  The  more  valuable  ores  hitherto  dis- 
covered upon  this  island,  notably  those  of  copper,  nickel,  and 
chromic  iron,  have  usually  been  found  to  be  closely  associated 
with  serpentinous  rocks;  and  the  presence  of  such  rocks  has 
frequently  instigated  close  inspection  of  the  ground,  resulting  in 
the  discovery  of  satisfactory  metallic  indications ;  and  I  have  very 
little  doubt  that  were  access  to  the  interior  regions  as  easy  of 
accomplishment  as  it  is  to  the  sundry  parts  of  the  sea-coast,  similar* 
experiments  would  be  equally  successful.  Indeed,  the  cuttings 
and  excavations  which  would  necessarily  be  made  in  constructing 
roads,  would  almost  with  certainty  occasionally  expose  mineral 
deposits,  and  give  good  structural  sections,  which  otherwise  might 
never  be  observed  except  by  mere  accident. 

Ingress  and  egress  to  and  through  all  those  regions  is  not 
only  possible,  but  may  be  obtained  with  the  greatest  ease,  by  the 
construction  of  a  few  miles  of  road  from  Freshwater  to  the  Gknder 
Lake,  and  the  establishment  of  a  small  steamer  on  the  lake  itself; 
which  would  give  access  at  once  into  the  interior  for  nearly 
50  miles.  Thence  a  road  might  be  made  to  run  between  the  two 
upper  branches  of  the  Gander,  passing  through  the  fertile  tract 
and  into  the  mineral  district,  to  tap  at  the  most  convenient  part 
of  Division  B  of  the  Railway  Survey,  from  which  point  the  original 
alignment  for  the  milway  could  be  followed  through  the  island  to 
St.  George's  Bay.  From  such  a  trunk  line  subsidiary  roads  might 
be  built  to  connect  all  or  most  of  the  available  parts  of  the  island, 
whether  mineral  or  agricultural ;  and  especially  those  of  the  river 
and  estuary  of  Exploits,  where  a  large  population  might  be  main- 
tained as  farmers,  having  a  ready  market  for  their  surplus 
produce  in  the  mining  districts  of  Notre  Dame  Bay. 

I  have  the  honour  to  be, 

Your  Excellency's  most  obedient  servant, 

Alexander  Murray. 
To  His  Excellency 

Sir  John  Hawley  Glover,  G.O.M.G., 
Governor  of  Newfoundland,  &c. 
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MR.    HOWLEY'S    REPORT. 

Gbolooioal  Subybt  Officc, 

St.  Jomr's,  Febmary  Ist,  1876. 

Sib, — I  beg  to  submit  the  following  Report  of  my  season's  ex- 
ploration on  the  Gander  and  Gambo  Biyers  in  connection  with 
the  geological  survey  of  the  Island. 

The  instractions  received  from  you  in  the  month  of  May  last 
directed  me  to  proceed  as  soon  as  the  season  was  sufficiently 
advanced  and  the  navigation  clear  to  Gander  Bay,  ascend  the  river 
to  the  Great  Lake,  and  thence  make  a  survey  of  its  upper  waters 
as  far  as  practicable.  This  being  accomplished,  the  Gambo  Biver 
was  also  to  be  surveyed  by  effecting  a  portage  to  some  part  of  its 
waters  from  the  most  convenient  point  on  the  Gander  Biver  or  Lake. 

Owing  to  the  unusual  quantity  of  field  ice  in  Notre  Dame 
Bay,  especially  on  its  southern  side,  which  rendered  the  approach 
to  Gander  Bay  out  of  the  question,  I  was  forced  to  delay  my 
departure  till  the  last  week  in  June.  I  left  St.  John's  in  the 
steamer  Tiffer  on  the  27th,  accompanied  by  one  Lidian,  and 
arrived  at  Twillingate  in  due  time.  Here  a  small  schooner  was 
engaged  to  convey  myself  and  stores  to  Gander  Bay,  which  we 
reached  on  the  4th  of  July.  At  the  latter  place  I  was  joined  by 
two  more  Indians  from  Bay  D'Espoir.  After  some  little  delay  in 
packing  our  provisions,  repairing  canoes  and  arranging  the  camp 
equipage,  I  hired  a  fourth  man  (a  resident  of  the  place)  to  com- 
plete my  crew,  and  started  up  the  river  on  the  8th.  On  reaching 
the  great  lake  we  immediately  proceeded  to  the  mouth  of  the 
main  inflowing  river  where  our  season's  operations  'were  to  com- 
mence. The  river  being  exceedingly  low  at  this  time,  it  became 
quite  evident  that  its  ascent  would  be  a  matter  of  no  little 
difficulty,  and  that  our  canoes  could  only  be  availed  of  to  a  very 
limited  extent.  We  accordingly  prepared  for  a  long  journey  on 
foot  by  leaving  behind  all  unnecessary  provisions,  clothing,  instru- 
ments, &c.,  which  were  secured  in  a  strongly-built  cache  on  an 
island  in  the  river. 

The  ascent  of  the  main  river  was  long  and  tedious.  We 
succeeded  with  much  difficulty  in  getting  our  canoes,  very  lightly 
laden  about  20  miles  up  stream,  but  were  then  compelled  to  abandon 
them  and  pursue  the  remainder  of  the  distance  entirely  on  foot, 
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carrying  camps,  bedding,  provisions,  &c.y  all  on  our  backs.  The 
survey  terminated  at  an  elevated  bare  ridge,  61  miles  above  the 
lake,  and  known  to  the  Indians  as  Burnt  Hill.  This  hill  is  only 
distant  about  a  day's  walk  from  Bay  D'Espoir,  on  the  southern 
coast.  The  termination  of  the  Railway  Survey  line  of  Division  B, 
central  interior,  was  reached  about  48  miles  above  the  lake. 
Having  again  returned  to  the  mouth  of  the  river,  I  made  the 
ascent  of  Mount  Peyton,  from  which  a  set  of  angles  was  taken, 
and  a  splendid  view  of  the  surrounding  country  obtained.  We 
next  proceeded  to  the  south-west  arm  of  the  lake,  and  commenced 
the  survey  of  the  South-west  Gander  Biver.  After  ascending 
this  river  a  distance  of  11  miles  58  chains,  it  splits  into  two 
streams,  one  branch,'  which  appeared  to  be  the  principal,  con- 
tinuing in  a  south-westerly  direction  parallel  with  the  main 
Gunder  Biver,  while  the  other,  which  I  have  named  Dead  Wolf 
Biver,  comes  from  an  easterly  direction.  This  latter  was  first 
followed  to  its  head  waters  in  the  hope  of  finding  an  easy  portage 
thence  to  the  Gambo ;  but  the  river  soon  entered  a  great  moun- 
tain range  known  as  the  Middle  Bidge,  became  very  narrow  and 
tortuous,  with  numerous  falls  and  cataracts,  while  its  bed  for  miles 
was  choked  with  boulders  and  huge  angular  fragments  of  granite, 
rendering  it  utterly  impossible  to  proceed  with  the  canoes  and 
provisions.  While  surveying  this  branch,  the  heat  which  was 
every  day  increasing  reached  a  climax,  and  was  excessive  in  the 
extreme.  To  add  to  the  intensity  of  the  natural  heat,  a  great  fire 
was  raging  somewhere  to  the  west  of  our  position,  the  smoke  from 
which  for  some  days  was  occasionally  almost  suffocating.  Fortu- 
nately a  change  of  weather  and  heavy  rain,  on  the  16th  of  August^ 
extinguished  the  fire  and  greatly  tempered  the  atmosphere. 

On  returning  to  the  forks  of  the  river  it  was  found  that  our 
stock  of  provisions  was  all  but  exhausted.  I  was  therefore  obb'ged 
to  dispatch  one  of  my  men  back  to  the  lake  for  a  further  supply 
to  enable  me  to  carry  out  the  survey  of  the  western  branch.  I 
had  previously  sent  another  of  my  men  to  the  eastern  end  of  the 
lake  for  the  purpose  of  ascertaining  the  possibility  of  making  a 
portage  thence  to  Freshwater  Bay,  and  if  so  to  clear  away  any 
existing  obstructions.  In  the  meantime  I  pushed  on  with  the  two 
remaining  men  up  the  river  and  reached  some  14  miles  above  the 
fork,  when  I  was  compelled,  very  reluctantly,  to  abandon  the 
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survey  and  retreat  in  haste  to  the  lake.  This  was  caused  by 
the  entire  failure  of  our  provisionSy  and  the  non-arrival  of  my 
messenger  who  had  been  sent  down  to  procure  an  additional 
supply.  We  found  on  our  return  that  he  had  been  seized  with  an 
illness  resembling  paralysis  and  was  unable  to  walk.  He  had 
reascended  the  river  for  some  distance,  but  finding  his  illness  was 
by  no  means  subsiding,  and  fearing  he  would  be  unable  to  reach 
OS,  he  finally  retraced  his  steps  to  the  lake.  The  season  was  now 
drawing  on,  and  as  I  had  not  yet  heard  from  my  other  man  as  to 
the  prospects  of  onr  getting  across  to  Oambo,  I  concluded  to  push 
on  to  the  eastern  end  of  the  lake  and  ascertain  the  character  of 
the  ground  to  be  crossed,  for  myself.  On  my  way  downwards  we 
met  the  man  returning  and  were  rejoiced  to  learn  that  the  diffi- 
culties in  the  way  of  transit  were  very  trifling.  Starting  from  the 
extreme  eastern  end  of  Gander  Lake,  we  made  a  portage  of  about 
4  miles  over  a  level  country  lately  swept  by  fire,  to  a  large  pond 
called  Butt's  Pond,  the  water  from  which  flows  into  Freshwater 
Bay  where  it  is  known  as  the  Middle  River.  Our  canoes  were 
thence  passed  down  lightly  laden  on  this  stream  to  within  less 
than  a  mile  of  the  salt  water.  The  portaging  of  the  remaining 
baggage  was  a  work  of  considerable  labour,  but  was  accomplished 
without  any  great  difficulty  or  delay. 

We  reached  Freshwater  Bay  on  the  28th  of  August,  and  lost 
no  time  in  refitting  for  the  survey  of  the  Gambo ;  but  the  progress 
of  our  work  was  much  interrupted  by  the  wet,  cold,  and  stormy 
weather  of  the  month  of  September. 

Having  surveyed  the  two  Gambo  Ponds,  Lower  and  Upper, 
the  Biverhead  Brook  was  first  followed  for  a  distance  of  4  miles, 
but  beyond  that  distance  the  river  was  found  impracticable  for 
canoe  navigation.  It  flows  along  the  eastern  flank  of  the  Middle 
Ridge  Mountain  Range,  and  for  over  3  miles  of  its  course  is 
walled  in  by  perpendicular  cliffs  which  form  a  fearful  chasm, 
through  which  the  water  foams  and  tumbles  with  terrific  fury. 

The  Triton  River,  which  is  the  main  branch  of  the  Gambo, 
was  next  surveyed  to  the  forks,  a  distance  of  nearly  20  miles 
above  the  upper  pond.  Here  it  splits  into  two  branches  of  small 
size.  Neither  of  these  being  of  much  importance,  I  did  not 
continue  the  survey  beyond  the  forks,  where  the  season's  field- 
Yfotk  terminated. 


k 
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Htdrogbapht  of  the  Region. 

The  drainage  of  the  country  lying  between  the  Great  Exploits 
Biver  and  the  eastern  seaboard  is  mainly  eJBTected  through  the 
Gander,  the  Gambo,  and  the  Terranova  Bivers.  Of  these  the 
Gkinder  with  its  tributaries  alone  drains  an  area  of  little  less  than 
4000  square  miles,  and  is  consequently  equal,  or  nearly  equal, 
in  the  volume  of  water  discharged  ultimately  into  the  sea,  with 
the  Great  Exploits  Biyer.  At  page  252  Beport  for  1871,  I 
perceive  you  there  estimate  that  the  drainage  of  the  Exploits 
covered  an  area  of  a  little  under  3000  square  miles;  and  at 
page  358  Beport  for  1874  you  put  the  area  drained  by  the 
Gander  at  2700  square  miles.  The  surveys  accomplished  by 
myself  since  those  dates,  viz.  of  the  upper  waters  of  the  Exploits 
in  1875,  and  the  upper  waters  of  the  Gander  last  summer,  tend  to 
show  that  in  both  cases  you  have  underestimated  the  extent  of 
the  drainage  systems,  which  together  occupy  an  area  probably 
little  under  8000  square  miles. 

The  main  branch  of  the  Gander  Biver  takes  its  rise  on  the 
western  side  of  the  range  of  hills  known  as  the  Fox  Bidge,  from 
some  small  mountain  tarns  not  far  from  the  head  waters  of  the 
Great  Battling  Brook  of  the  Exploits,  situated  in  about  48°  30' 
north  lat.,  and  55°  49'  west  long.  Thence  flowing  southerly  it 
makes  a  great  sweep  around  the  south-west  end  of  the  Fox  Bidge, 
becoming  gradually  expanded  in  its  course  by  contributions  from 
various  small  tarns  and  rivulets,  the  drainage  of  the  marshes,  till 
reaching  the  base  of  a  hill  known  as  Burnt  Hill^  when  it«  course 
flows  generally  north-easterly  but  with  many  sinuosities  to  its 
junction  with  the  Great  Lake.  A  little  to  the  westward  of  Burnt 
Hill  it  receives  a  small  tributary  which  takes  its  rise  near  New- 
foundland Dog  Pond  on  the  Bay  East  Biver,  and  mentioned  in 
your  Beport  for  1870.  Several  other  large  tributaries  join  the 
river  on  either  side  between  Burnt  Hill  and  the  lake.  The 
principal  of  these  are  Maurice  Lewis  Brook,  Nibnosseguuanjeech, 
Upper  and  Lower  Gull  Brooks,  and  Island  Brook  on  the  south 
side ;  Fox  Hill  Brook,  M'-skeguum,  Miguel's  and  Cooper's  Brooks 
on  the  north  sida 

For  a  distance  of  30  miles  above  the  lake  the  river  is  wide 
and  shallow  with  a  gentle  easy  flowing  current  all  the  way,  the 
banks  on  either  side  being  often  flat  or  sloping  gradually  upwards. 
Many  islands  or  intervals  occur  especially  at  its  outlet  into  the 
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lake,  where  a  delta  of  about  3  mfles  in  extent  is  ent  np  into  a 
groop  of  idandg.  A  little  orer  30  miles,  two  chutes  occur  about 
a  mile  apart ;  but  beyond  the  upper  of  these  nearly  to  the  end  of 
mj  measurement  it  continues  to  flow  gently  and  evenly,  dcTcnd  ct 
rapids  or  eren  of  strong  currents.  The  riyer  was  at  its  lowest 
during  our  risit,  owing  to  the  long  continuance  of  great  heat  and 
dry  weather;  but  it  usually  is  very  low  during  the  summer 
months,  in  consequence  of  the  absence  of  large  ponds  and  lakes  to 
act  as  feeders.  There  are  occasions,  however,  especially  in  the 
early  spring  and  late  Call,  when  the  river,  swollen  by  melting 
snows  and  long  continuance  of  heavy  rains,  can  hardly  be  excelled 
lor  canoe  navigation  or  the  rafting  of  timber. 

The  following  tabular  arrangement  of  courses  and  distances 
ascending  the  river  from  the  lake,  will  give  a  more  concise  idea  of 
its  general  character. 

TaBCLAB  AbBAHOEMCVT  OW  COUBSEB  AVD  DlBTABCEBb 
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8 
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19 


20 


COOTM. 


8.  480  W. 
8.  19°  W. 

8.60^W. 

8.  2F  W. 
8.  5'2P  W. 
8.  37*»  W. 

8.  67*»  W. 

8.  2P  W. 
8.  00°  W. 

8.  50°  W. 

8.  25°  W. 
H.  51°  W. 
8.  (i°W. 
8.  81*°  W. 
8.  18°  K. 
8.  0H°  W. 
8.  lb°  W. 
8.  50°  W. 

8.  80°  W. 
N.  58°  W. 


in  Feet 
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1  50 
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5 
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20 


From  point  soath-tide  entniioe  to  main  rifer 
UirDOfi^b  groop  of  blaods  to  point  of  Long 
lalanc^  yerj  gentle  corrent 

From  end  of  Long  Uland  to  bend  of  river, 
nearly  straight ;  smooth  current. 

To  another  bend  of  river,  partly  confined 
between  cliflb,  where  there  is  a  deep  hole  of 
water  and  a  rather  strong  corrent. 

Nearly  straight,  wide  and  shallow. 

Through  islands  and  shoels. 

Ditto  ditto. 

/Forms  a  curre ;  Island  Brook  comes  in  about 

(     half-way  on  eastern  side. 

8traight  coorse,  gentle  current 

Through  group  of  islands. 

To  point  of  small  island.  Cooper's  Brook  comes 
in  about  half-way  on  west  side. 

8traight  along  main  channel. 

Through  ^up  of  islands  and  shoals. 

Along  main  channel  shallow,  gentle  corrent 

Makes  a  curve,  smooth  current. 

Straight ;  gentle  current. 

Forms  a  considerable  corve. 

Nearly  straight,  wide  and  shallow. 

Perfectly  straight  along  centre  of  channel. 
/Through  group  of  islands  to  month  of  Lower 
\    Golf  Brook. 

Along  centre  of  channel  through  a  groop  of 
islands  and  over  first  chute,  to  month  of 
Small  Brook,  strong  currents  and  npids. 
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Tabular  Abramgement  op  Coubses  and  Dibtavceb— continued. 


No. 

21 
22 
23 
24 

25 

26 
27 
28 
29 
80 
81 
32 

88 
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35 
36 
37 
38 
39 
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41 

42 

43 
44 

45 

46 
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48 
49 
50 
51 
52 
53 

54 


55 


Coarfc. 


f  distance 


8.  57°  30'  W. 
8. 10*»  E. 
8.  60°  W. 
8.  87°  W. 

8.  55°  W. 

N.  40°  W. 
8.  80°  W. 
N.  51°  W. 
8.  23°  W. 
8.  8°  30'  B. 
8.  35°  W. 
8.  22°  E. 

8.  3°W. 

8.  31°  30' W. 

8.  16°  E. 

8.  31°  W. 

8.  71°  W. 
8. 23°  30'  W. 

8.  60°  W. 

8.  55°  W. 

N.  64°  W. 


8.  66°  W. 

8.  36°  W. 
8.  80°  W. 

8.  36°  W. 

8.  64°  W. 

N.  54°  W. 
8.  44°  W. 
8.  3°W. 
8.  35°  E. 
South. 
8.  86°  W. 
8.  6°E. 

8.  51°  W. 


ml8.ch8. 
1  6 

0  45 

1  80 
0  68 

0  55 

0  56 
0  70 
0  52 
0  50 
0  26 

0  50 

1  12 

1  47 

2  24 
0  63 
0  40 
0  56 
0  45 
0  70 
2  20 

0  30 


1  55 

0  45 
0  45 

0  68 

1  0 


8.  10°  W. 


0 
1 
1 
1 
1 
0 
0 


85 
16 
0 
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85 
60 
80 


1  20 


1  20 


61  76 


Approxl 
mate  rise 
in  Feet. 
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6 
5 
5 
3 
5 
17 

18 

26 
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5 
8 
6 
10 
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5 
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10 

15 
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18 
12 
20 
23 
8 
5 

25 


498 


540 


1038 
75 


1118 


Bemarkd,  &c 


( 


To  foot  of  second  chute. 

(Over  second  chute  to  sharp  hend,  rapids  and 
strong  current. 
Along  centre  of  channel,  very  straight 
A  slight  curve,  gentle  current,  river  wide  and 

shallow. 
rOentle  bend,  high  bluff  of  serpentine  on  east 
\    side. 

Straight  course,  gentle  current. 
Forms  a  curve,  ditto. 

To  mouth  of  Miguel's  Brook,    ditto. 
Along  centre  of  channel,  nearly  straight. 

Ditto  ditto. 

A  slight  curve. 
Nearly  straight 
I  Gentle  turn,  serpentine  diff  on 


Pretty  strung 
current 


( 


Rattling  strong 
current,  but 
flowing  very 
regularly. 


right  side. 
Very  straight,  gentle  current 
To  mouth  of  Upper  Gull  Brook. 
Slight  curve. 

Ditto. 
Nearly  straight. 
To  end  of  burnt  woods. 
Nearly  straight 
To  termination  of  railway  line,| 

Division  B. 
^Rather  crooked.    M'-sk^uum  Brook  comes  in 
on  north  side,  and  Kibnoeseguuanjeeok  on 
south  side.     Indian  mail  route  to  Exploits 
(    crosses  the  river  near  the  mouth  of  the  latter. 
Forms  a  curve. 

Fox  Hill  Brook  comes  in  on  the  north  side. 
/Through  a  group  of  islands  where  tliere  is  a 

pretty  swift  current. 
To  sharp  angle,  serpentine  cliff  on  right  side, 
pretty  strong  current 
Ditto  ditto. 

Rather  crooked,  pretty  strong  current 
Ditto  ditto. 

Ditto  ditto. 

To  mouth  of  Maurice  Lewis  Brook. 

To  end  of  measurement  on  river,  very  crooked ; 
several  strong  curreutd. 

Total  rise  on  river. 


( 


To  top  of  Burnt  Hill 

Total  distance  and  rise  above  lake. 
Height  of  lake  above  sea-level. 

/Total  rise  above  high-water  mark  to  top  of 
\    Burnt  Hill. 
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South-west  Gander  Biyeb. 

Both  braDches  of  the  South-west  Grander  Biver  take  their  rise 
amongst  the  most  elevated  peaks  of  the  great  Middle  Bidge,  at 
altitades  of  little  less  than  1000  feet  above  the  sea.  This  ridge 
which  stretches  across  the  country  from  Fortune  Bay  to  the 
northern  shores  of  Bonavista  Bay,  forming  a  crescent-shaped  belt 
of  bare-topped  hills,  is  the  great  watershed  of  the  east  and  north- 
flowing  rivers  in  this  section  of  the  country.  Bising  gradually 
from  the  southern  coast,  it  attains  the  greatest  eleyation  a  little 
north  of  the  termination  of  Division  C  Bailway  Survey  of  last 
year,  and  then  rapidly  falls  again  in  its  north-eastern  strike.  It 
runs  out  to  the  sea-coast  between  the  eastern  end  of  Gander  Lake 
and  Freshwater  Bay,  where  it  dies  down  to  an  elevation  of  only 
150  feet,  and  terminates  in  the  broken  irregular  country,  forming 
the  peninsula  of  which  Cape  Freels  is  the  extreme  eastern 
point. 

The  head  waters  of  the  main  branch  of  the  South-west  Gander 
are  situated  in  nearly  the  same  latitude  as  those  of  the  main 
river,  but  fully  a  degree  farther  east  in  longitude.  The  river 
flows  from  a  lake  from  about  3  to  4  miles  in  length,  known  to  the 
Indians  as  Little  Gander  Pond.  Its  course  at  first  is  nearly  west, 
until  it  emerges  from  the  mountain  range,  which  it  sweeps  through 
gradually,  finally  assuming  the  general  north-easterly  direction, 
which  it  maintains  v^ith  tolerably  little  divergence  to  its  junction 
with  the  great  lake  at  the  head  of  the  south-west  arm. 

Dead  Wolf  Biver  rises  from  a  small  tarn  in  lat.  48^  39'  N., 
long.  54°  39'  W.,  nearly,  and  is  only  separated  from  a  tributary  of 
the  Biverhead  Gambo  Brook  by  about  half  a  mile  of  marsh.  A 
little  over  a  mile  from  its  extreme  head,  it  enters  a  lake  3  miles 
long,  called  Wengeguumjeech  Gospen,  or  Little  House  Pond. 
Its  general  course  thence  for  nearly  6  miles  is  a  little  north  of 
west,  when  turning  sharply  to  the  north  it  forms  a  right  angle, 
and  at  a  distance  of  2^  miles  it  bends  to  the  north-west  1^  mile 
farther  and  joins  the  main  branch.  Several  tributaries  connect  with 
both  branches,  coming  from  various  directions — the  only  one  of 
any  importance  being  John  Mitchell's  Brook,  which  comes  in  on 
the  eastern  side,  about  half-way  between  the  forks  and  Great  Lake. 
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For  the  first  nine  miles  of  its  course  the  South-west  River  is 
pretty  wide,  and  when  well  supplied  with  water  is  good  for  canoe 
navigation.  Many  islands  or  intervals  covered  with  beautiful  soil 
are  met  with  on  these  lower  reaches,  and  extensive  backwaters 
are  also  of  frequent  occurrence ;  but  about  2  miles  below  the  forks 
there  are  some  difiScult  and  dangerous  rapids,  where  the  river 
becomes  confined  to  a  narrow  space  by  slaty  cliffs  on  either  side. 
The  main  branch  above  the  forks  is  again  similarly  confined 
between  high  perpendicular,  and  sometimes  overhanging  cliffs, 
forming  a  canyon  3  miles  long,  through  which  the  water  rushes 
with  fearful  force  over  precipices  and  broken  crags,  in  an  almost 
uninterrupted  succession  of  falls  and  chutes.  Beyond  this,  how- 
ever, to  the  end  of  my  measurement,  there  are  only  a  few  strong 
rapids,  and  the  river  becomes  comparatively  smooth  and  placid. 

The  Dead  Wolf  River  is  extremely  rugged  for  nearly  its 
entire  length  from  the  forks  to  Wengeguumjeech,  and  is  at  times 
very  small  and  insignificant. 

The  Gambo  River. 

The  Gambo  River  is  approached  from  the  sea  by  Freshwater 
Bay,  a  long  narrow  arm  of  the  Great  Bay  of  Bonavista,  which 
stretches  inland  some  20  miles  from  the  open  water  of  the  latter, 
bearing  generally  south-west  by  west,  and  north-east  by  east. 
The  river  enters  at  its  extreme  head,  its  mouth  being  situated 
in  lat.  48°  46'  5",  long.  54°  12'  32".  Two  miles  and  three-quarters 
from  its  outlet  it  expands  into  a  long  narrow  lake  known  to  the 
lumbermen  as  the  First  or  Lower  Gambo  Pond.  It  then  contracts 
at  a  place  called  the  Straits  for  a  little  over  1  mile,  and  expands 
again  into  the  second  or  Upper  Gambo  Pond,  nearly  equal  in 
length  to  the  first  but  somewhat  wider.  Triton  River  enters  this 
lake  in  a  bay  about  3  miles  from  its  head,  the  Riverhead  Brook 
falling  in  at  its  extreme  western  end. 

The  annexed  table  will  more  clearly  show  the  directions 
followed  on  this  important  river. 
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Table  or  DiBicnoirs. 


No. 

Conne. 

Diatanon 

Approzi> 

mate  rise                                       Remarka. 

in  Feet.  I 

1 

2 

8 

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

8.  34°  W. 

8.  13°  W. 

8.  48°  W. 
8.  62°  W. 
8.  44°  W. 
8.  84°  W. 
8.  61°  W. 
8. 85°  30'  W. 
8.  73°  W. 

8.  62°  W. 

8.  77°  W. 
8.  57°  W. 
8.  36°  W. 

ml&cba. 
1  30 

1  30 

535 

3  0 

1  7 

0  35 

2  48 

4  47 
2  43 

4  10 

5  25 

1  72 

2  65 

4 
6 

•  • 

•  • 

5 

•  • 

•  • 

•  • 

•  • 

30 

38 
15 
35 

From  a  point  on  the  n(»ih  side  of  tbe  Qmmbo 
Biver  at  its  junction  with  the  hay,  to  the 
first  hend.    Biver  pretty  wide. 
rTo  outlet  of  First  Pond  partly  through  islands, 
\    much  encumhered  with  honlders. 

Up  centre  of  First  Pond. 

To  head  of  ditta 

Tbrouffh  8traits  to  8eoond  Pond. 

To  body  of  Second  Pond. 

Up  centre  of  ditto. 

To  mouth  of  Biverhead  Brook. 

From  No.  7  to  month  of  Triton  Biver. 
1  Along  general  course  of  Triton  Biver  to  sbnrp 
\    bend.    Biver  extremely  tortuous. 

Along  general  course  of  river. 
Ditto               ditto. 

To  forks  of  river,  end  of  measurement. 

36  47 

133 

Total  distance  and  rise  on  river. 

Several  minor  brooks  flow  into  the  lakes  from  the  country  on 
either  side.  These  are  the  Mint  Brooks,  Skimitan's  Brook, 
Oliver's  Brook,  and  Parsons'  Brook  of  the  Lower  Pond.  Pine 
Brook  and  South  Brook  of  the  Upper  Pond.  Bocky  Brook  joins 
the  Triton  Biver  8  miles  above  the  outlet  Mint  Brook  and 
Parsons'  Brook  are  the  two  largest  and  most  important  of  these. 
The  former,  which  joins  the  lake  on  the  north  side  about  a  mile 
from  the  exit  of  the  main  river,  rises,  in  close  proximity  to  John 
Mitchell's  Brook  of  the  South-west  Gander,  and  flowing  eastward, 
passes  through  several  large  ponda  Two  of  these  ponds,  known 
as  North  Pond  and  Mason's  Pond,  lie  parallel  with  the  Gambo 
Ponds,  and  are  situated  between  4  and  5  miles  to  the  northward 
of  the  latter.  Parsons'  Brook,  which  joins  the  Lower  Pond 
on  the  south  side  a  mile  and  a  quarter  from  the  head,  almost 
meets  the  waters  of  Maccle's  Pond,  a  tributary  of  the  Terranova 
River  (see  Report  for  1869).  Its  general  course  is  about  north- 
west. Between  2  and  3  miles  from  its  junction  with  the  lake  it 
expands  into  a  good-sized  pond  called  Parsons'  Pond. 

Middle  Brook,  the  same  which  was  partly  availed  of  in  making 
the  portage  from  the  east  end  of  the  Gander  Lake,  flows  into 
Freshwater  Bay  about  3  miles  northerly  from  the  outlet  of  the 
Gambo.    Its  head  waters  interlock  with  those  of  Hunt's  Brook 
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(see  Beport  for  1874,  p.  355).  Its  general  course  is  easterly, 
parallel  with  Mint  Brook,  till  it  reaches  Batt's  Pond,  whence  it 
tnms  sharply  to  the  south-east  and  enters  the  salt  water  in  a 
little  over  2  miles.  Besides  Butt's  Pond,  there  are  several  others 
on  its  waters,  of  which  Square  Pond  and  Burnt  Pond  are  the  two 
largest.  The  Grambo  is  a  fine  stream,  usually  accessible  for 
canoes  or  boats  for  many  miles  up  its  course.  For  2  miles  above 
the  entrance  at  Freshwater  Bay  it  is  wide  and  rapid,  much  en- 
cumbered with  boulders  and  islands ;  but  there  is  a  good  channel 
sufficiently  deep  to  permit  boats  to  pass  at  all  seasons,  while  for 
canoe  navigation  or  driving  logs  it  is  well  adapted.  The  navigation 
of  these  two  miles  might  easily  be  made  perfect  to  the  lower  pond 
at  a  very  trifling  expense,  by  clearing  away  the  boulders  and  other 
obstructions,  and  diverting  the  waters  into  one  main  channel.  There 
would  then  be  no  interruption  until  reaching  the  Straits,  which 
connect  the  lower  and  upper  ponds,  where  a  small  outlay  would 
again  guide  the  water  into  one  loading  channel  and  complete  the 
operation,  rendering  the  river  navigable  for  craft  of  a  moderate 
size  for  20  miles  up  its  course,  to  the  head  of  the  upper  pond. 
This  work  accomplished  and  a  saw-mill  erected  at  the  entrance  to 
Triton  Kiver,  the  lumber  (which  is  now  chiefly  obtained  from  the 
valley  of  that  stream)  could  be  shipped  and  forwarded  direct  to 
the  coast  and  to  the  sea.  Triton  Biver  is  small,  but  exceedingly 
well  adapted  for  lumbering  purposes.  There  are  no  obstructions  of 
consequence  up  to  the  forks,  and  it  has  been  ascended  during  tho 
spring  months  by  the  settlers  with  their  punts,  in  search  of 
spars,  for  15  miles  above  the  lake.  From  the  forks  upwards  the 
branches  of  the  river  become  very  smalL  The  main  one  follows  a 
general  south-west  course  for  some  10  or  12  miles,  when  it  opens 
into  a  small  pond  called  Little  Gambo  Pond.  The  upward 
course  of  the  other  branch  is  in  a  southerly  direction  for  about 
8  miles,  within  which  distance  it  makes  three  small  ponds,  and 
its  sources  are  separated  from  a  tributary  of  the  Terranova  Biver 
by  a  very  narrow  watershed. 

The  Biverhead  Brook,  which  rises  among  the  Middle  Bidge 
Mountains,  and  between  the  two  branches  of  the  South-west 
Gander,  follows  a  nearly  parallel  course  with  the  Triton  Biver  • 
but  it  is  so  extremely  rugged  as  to  be  utterly  valueless  for  any 
practical  purpose. 

2  G 
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If  I  may  seem  to  bave  been  rather  prolix  in  thus  describing 
the  geography  of  the  Grambo,  it  is  because  little  has  hitherto  been 
known  concerning  it,  except  to  the  settlers  in  the  vicinity  of 
Freshwater  Bay.  I  bave  frequently  beard  the  Gam  bo  confounded 
with  the  Gander  Biver.  The  similarity  in  name  and  the  close 
relationship  of  the  two  no  doubt  have  caused  this,  but  it  will  be 
seen  by  the  foregoing,  that  although  their  head  waters  are  fre« 
queutly  in  close  proximity,  they  are  nevertheless  entirely  and 
distinctly  separate  watercourses. 

Lumbering  and  Agricultural  Besourges. 

So  much  has  already  been  written  upon  this  head,  especially 
in  your  exhaustive  Beport  for  1874,  that  it  would  almost  seem 
superfluous  to  add  thereto.  My  observations  during  the  past 
season,  however,  being  more  particularly  directed  to  that  part  of 
the  Gander  country  above  the  lake,  which  you  had  then  only  an 
opportunity  of  seeing  and  judging  of  from  a  distance,  warrant  me 
in  going  still  further  into  details.  In  doing  so  I  may  have 
occasion  to  repeat  in  some  measure  what  has  already  been  written, 
but  I  think  circumstances  generally  necessitate  such  repetition, 
more  especially  since  there  seems  to  be  a  disposition  on  the  part 
of  some  individuals,  and  frequently  by  persons  whose  opinions  are 
likely  to  be  taken  authoritatively,  to  decry  every  statement  re- 
garding the  natural  capabilities  of  Newfoundland  in  generaL 
Notwithstanding  every  assertion  to  the  contrary,  there  is  within 
the  immense  region  drained  by  the  Gander  and  Gambo  Bivers  a 
vast  area  of  country  capable  of  being  easily  reclaimed,  and  con- 
verted from  its  present  state  of  wilderness  into  agricultural  settle- 
ment.  If  only  one-half  the  almost  useless  labour  now  expended 
in  the  vain  endeavour  to  convert  the  barren  rocks  of  the  sea-coast 
into  farms  and  gardens  was  directed  in  a  legitimate  manner  to 
the  opening  up  and  settlement  of  these  more  promising  districts^ 
a  very  few  years  would  sufiSce  to  show  not  only  the  capabilities  of 
the  soil,  but  the  advantages  generally  to  be  derived  by  the  people 
from  the  cultivation  of  the  land. 

The  country  lying  above  the  Great  Lake,  and  forming  the 
valleys  of  the  two  rivers,  presents  everywhere  a  gently  undulating 
surface,  rising  to  a  moderate  height  in  its  more  elevated  parts,  and 
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sloping  gradually  and  with  beautiful  regularity  down  to  the  river's 
banks  on  either  side.  For  a  distance  of  30  miles  above  the  lake, 
and  at  the  least  2  miles  on  the  western  side  of  the  main,  and 
eastern  side  of  the  south-west  rivers,  the  country  is  of  this 
character,  giving  a  block  of  30  miles  long  by  10  wide,  or  an  area 
of  300  square  miles,  covered  with  a  rich  deep-yellow  sandy  loam. 
Nearly  every  acre  of  this  300  square  miles  is  well  adapted  for 
agricultural  purposes,  while  the  whole  is,  or  was,  at  oue  time 
densely  timbered  with  magnificent  pine,  spruce,  fir,  and  white  birch. 
The  islands  or  intervals  in  the  rivers,  especially  near  their  outlets, 
are  perfectly  level  and  covered  with  exceedingly  rich  and  deep 
alluvial  soil.  Many  of  these  flats  are  of  considerable  extent,  and 
for  the  most  part  they  support  a  large  growth  of  timber,  while  a 
luxuriant  crop  of  wild  grass  flourishes  around  the  banks  and  on 
the  lower  levels.  Much  of  the  country  surrounding  the  Great 
Lake  is  also  well  adapted  for  settlement,  and  the  advantages  of 
having  a  frontage  on  this  future  great  highway  will  still  more 
enhance  its  value. 

On  ascending  the  main  river  a  little  over  30  miles,  or  to  the 
farthest  limit  of  the  pine  forest,  the  character  of  the  soil  and 
timber  changes  very  quickly.  Although  the  country  still  con- 
tinues flat  for  a  long  distance,  with  few  elevations  exceeding  100 
or  150  feet  above  the  general  level,  the  rich  alluvial  land  with 
dense  forest  is  succeeded  by  extensive  tracts  of  barren  and  marsh, 
interspersed  with  scattered  patches  of  wood  of  very  inferior  quality ; 
nevertheless,  there  are  still  many  hundreds  of  acres  capable  of 
being  reclaimed,  and  a  great  portion  of  the  remainder  seems  well 
adapted  for  grsLzing  purposes,  while  much  of  the  timber  is 
sufficiently  good  to  render  it  a  valuable  adjunct  in  agricultural  or 
mining  industries.  Following  the  Dead  Wolf  branch  of  the  South- 
west Biver,  and  entering  upon  the  flank  of  the  Middle  Bidge,  a 
very  rugged  district  is  met  with  which  supports  only  a  stunted 
growth  of  black  spruce  and  fir.  Here  marshes  and  barrens  extend 
over  great  areas,  while  the  more  elevated  summits  are  for  the  most 
part  bare,  or  covered  scantily  with  scrub-bushes.  Some  good 
tamarack  was  observed  to  grow  along  the  river  banks  and  near 
the  edges  of  the  marshes.  Much  of  the  space  between  the  head 
waters  of  the  South-west  Gunder  and  the  Gambo  is  of  this  descrip- 
tion ;  but  on  crossing  the  ridge  and  falling  into  the  valley  of  the 
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• 
latter,  it  begiiiB  to  improye  again.  The  timber  on  the  Gambo, 
especially  in  the  vaUey  of  the  Triton  Biyer,  is  yery  fine.  Pine  is 
abnndanty  and  though  not  generally  so  large  as  that  of  the  Gander, 
is  of  excellent  quality.  The  white  birch,  spruce,  and  fir  along  the 
banks  of  the  riyer  are  remarkably  fine  ;  indeed  I  haye  seldom  seen 
finer  in  any  part  of  the  island.  The  land  ayailable  for  general 
agriculture  in  .the  yalley  of  the  Gambo  is  not  extensiye,  being 
chiefly  confined  to  the  alluyial  flats  on  either  side  of  the  riyer. 
These,  howeyer,  are  frequently  richly  luxuriant,  as  testified  by  the 
indigenous  yegetation ;  especially  in  the  yalley  of  Triton  Biyer, 
where  they  are  generally  upwards  of  a  mile  in  width,  extending 
from  the  outlet  into  the  upper  pond  to  the  forks.  The  land  sur- 
rounding the  Gambo  ponds  rises  yery  abruptly  from  the  water's 
edge,  and  although  for  the  most  part  densely  wooded,  is  much 
encumbered  with  boulders,  and  the  sides  of  the  hills  often  present 
bare  rocky  precipices.  Spots  of  limited  area,  neyertheless,  are  to 
be  seen  here  and  there,  which  might  be  reclaimed,  and  become  an 
important  auxiliary  to  lumbering  enterprises. 

From  careful  examination  of  the  forests  at  many  different 
points,  and  particularly  as  regards  the  limits  of  ayailable  pine,  I 
feel  myself  in  a  position  to  furnish  the  following  estimate  of  the 
area  supporting  that  timber,  with  tolerable  confidence : — 

SqiuK  llilea 

Area  of  pine  lands  on  the  lower  valley  of  the  Gander  River  and 
north  side  of  the  lake 200 

Valleys  of  the  Main  and  Sonth-west  Hi  vers  above  the  lake ..      ..     300 

Country  along  the  south  side  of  the  Lake,  and  across  to  Fresh- 
water Bay      200 

Valley  of  the  Crambo  and  Triton  Riyer,  with  their  tributaries, 
about      160 

Total     850 

I  conceive  it  probable  that  still  further  investigation  may 
bring  the  total  area  up  to  1000  square  miles.  Most,  if  not  all  the 
pine  here  referred  to,  is  of  the  white  variety,  Pinus  strdbuSf 
probably  the  most  valuable  species  for  the  manufacture  of  lumber. 
I  did  not  myself  observe  any  other  variety,  but  I  was  informed 
that  the  pitch  pine,  Pinus  riffida,  exists  in  small  quantity  on 
Parsons'  Brook,  one  of  the  tributaries  of  the  Gambo. 

Enormous  destruction  has  been  effected  at  nearly  every  part  of 
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the  island  from  time  to  time  by  fire.  Evidences  of  great  confla- 
grations of  Tery  early  date  are  occasionally  encountered,  which 
may  have  originated  with  the  wild  aborigines  long  before  the  days 
of  Sebastian  Cabot,  or  may  have  been  occasioned  by  lightning,  or 
spontaneous  combustion ;  more  probably  one  of  the  latter  causes, 
as  it  is  contrary  to  the  habits  or  evident  interests  of  the  savage,  to 
wilfully  or  carelessly  destroy  the  forests,  from  which  he  derives 
his  subsistence.  On  the  other  hand,  the  more  recent  destruction 
is  in  many  cases  clearly  traceable  to  the  most  culpable  neglect,  on 
the  part  of  trappers,  lumber  explorers  or  '^ rhy^hderSy^  in  omitting 
to  extinguish  their  camp  fires,  or  smoke  heaps,  which  they  had 
used  to  drive  off  flies.  The  more  ancient  of  these  conflagrations  is 
recognisable  by  the  present  growth  of  a  young  and  vigorous  forest, 
SQrrounding  the  decayed  or  decaying  trunks  of  large  trees,  whose 
charred  limbs  and  stems  remain  as  an  indelible  evidence  of  the 
manner  of  their  destruction. 

One  of  the  most  disastrous  of  the  more  recent  fires  happened 
about  eight  years  ago.  It  originated  near  the  main  Gander  Biver, 
about  40  miles  above  the  lake,  and  then  swept  nearly  the  entire  space 
between  the  two  rivers,  until  checked  by  the  intervention  of  the 
Great  Lake,  which  saved  the  lower  valley.  One  stripe  of  this  fire 
crossed  the  South-west  Biver  a  little  above  the  forks,  and  pursuing 
an  easterly  course,  ran  through  the  country  a  few  miles  back  of  the 
southern  shore  of  the  lake,  struck  it  at  its  eastern  extreme,  crossed 
to  Freshwater  Bay,  and  thence  laid  waste  the  entire  northern  side 
of  Bonavista  Bay.  Another  stripe  of  the  same  fire  ran  down  the 
west  side  of  the  main  branch  of  the  Upper  Gander,  swept  over 
Mount  Peyton,  which  it  laid  bare,  thence  struck  northerly,  finally 
reaching  the  shores  of  the  Bay  of  Exploits,  where  Messrs.  Winsor 
and  Yallance's  saw-mill  was  caught  in  the  flames  and  burnt  to  the 
ground. 

Several  fires  of  less  magnitude  have  occurred  since  that  great 
conflagration  took  place  in  parts  of  the  same  region,  still  further 
enlarging  the  burnt  area,  which,  taking  it  altogether,  cannot  be 
less  than  2000  square  miles  in  extent.  The  value  of  the  enormous 
amount  of  timber  destroyed  by  these  dreadful  conflagrations  is 
beyond  calculation.  Millions  of  magnificent  trees,  especially  the 
spruce,  fir,  and  birches,  have  disappeared  or  been  rendered  utterly 
useless.      The  pine,  however,  though  scorched   does  not  appear 
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otherwise  to  be  much  injured  so  long  as  it  remains  standing.  I  have 
examined  hundreds  of  trees  which,  though  stript  of  their  leaves  and 
bark,  and  bleached  hard  and  white  by  long  exposure,  seem  never- 
theless to  be  in  perfectly  sound  condition.  The  fact  of  its  being  so 
sound  and  thoroughly  seasoned,  occasioning  considerable  loss  of 
weight,  and  rendering  it  so  much  more  buoyant  in  the  water,  would, 
it  appeared  to  me,  greatly  counterbalance  any  other  defects  it  may 
have  sustained.  In  conversation  with  some  experienced  lumbermen 
from  New  Brunswick,  whom  I  met  at  the  Gambo  Kiver,  engaged 
in  erecting  a  saw-mill  for  Mr.  John  Murphy,  I  was  glad  to  find  my 
opinion  in  this  respect  fully  borne  out ;  and  I  learnt  further  from 
the  same  source,  that  while  in  New  Brunswick  burnt  pine  is 
rendered  almost  useless  in  two  or  three  years  by  a  species  of  boring 
insect,  the  Newfoundland  pine  is,  or  appears  to  be,  entirely  free 
from  the  pest.  From  my  own  observation  of  numerous  trees,  in 
no  one  instance  did  I  detect  any  injury  resulting  from  the  pre- 
sence of  insects,  which  fact  ought  to  be  appreciated  by  those  about 
to  engage  in  lumbering  operations.  The  only  objectionable  feature 
to  the  utilisation  of  this  burnt  timber,  is  the  fact  of  its  being  hard 
to  cut  or  saw.  This  disadvantage  should  not,  however,  cause  its 
entire  rejection.  While  thus  endeavouring  to  show  the  adaptability 
of  this  burnt  pine  for  economic  purposes,  it  should  be  particularly 
borne  in  mind  that  although  a  very  great  portion  of  it  is  in  sound 
condition,  it  cannot  be  expected  to  remain  so  for  a  much  longer 
period.  Constant  exposure  to  the  elements  must  ere  long  cause  it  to 
decay.  Most  of  the  other  forest  trees,  the  spruces,  firs,  and  birches, 
have  succumbed  and  fallen  to  the  ground,  where  they  lie  piled 
upon  each  other  in  heaps,  and  are  fast  crumbling  to  dust.  Many 
noble  pines  also  fall  as  the  roots  loose  their  hold  in  the  ground,  a 
sudden  squall  of  wind  laying  them  prostrate,  and  occasionally  the 
eflect  produced  by  a  single  tree  of  great  bulk  giving  way  in  this 
manner  is  to  carry  several  others  along  with  it,  making  a  gap  of 
several  hundred  yards  in  extent.  Some  thousands  of  fiue  trees 
must  be  thus  lost  each  year,  and  no  doubt  the  number  is  at  a  con^ 
stantly  increasing  ratio.  When  once  laid  prostrate,  very  few  years 
suffice  to  render  the  timber  valueless.  The  moisture  which  appears 
to  take  so  little  effect  upon  the  trees  while  standing  erect,  has  full 
power  over  them  when  on  the  ground ;  it  soaks  into  every  crack 
and  fibre,  producing  rapid  decay,  finally  to  rot  like  their  fellows. 
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ThiiB  an  enormous  amount  of  waste  is  going  on  and  increasing 
annnally,  all  or  most  of  which  might  be  checked  and  turned  to 
account,  by  leasing  the  land  judiciously  as  timber  limits ;  thereby 
encouraging  commercial  enterprise  and  introducing  capital  and 
skilled  labour. 

To  illustrate  the  probable  loss  of  wealth  caused  by  every  year's 
delay,  let  us  suppose  that  3000  trees  capable  of  yielding  1000  feet 
of  lumber  each  are  every  year  thrown  down,  and  that  three  years 
on  the  ground  are  sufficient  to  render  them  unfit  for  marketable 
produce.  In  the  first  three  years  there  would  be  3000  trees 
entirely  gone,  and  every  year  afterwards  3000  more,  or  altogether 
in  nine  years  say  21,000.  This  would  represent  21,000,000  feet  of 
board  which,  valued  at  say  20  dollars  per  thousand  feet,  would  give 
a  total  waste  up  to  the  present  time  of  420,000  dollars ;  and  this 
probably  is  very  far  below  the  reality.  Further,  as  the  waste  is 
constantly  going  on  at  an  increasing  ratio,  it  follows  that  in  five 
or  six  years  hence  it  will  have  then  doubled  or  trebled  the  above 
amount  In  order  then  to  utilise  what  is  still  available  of  this 
burnt  pine,  no  time  should  be  lost,  first  in  extending  the  base 
line  commenced  last  year  by  Mr.  McLeod  to  the  southern  side  of 
Gander  Lake,  and  secondly,  in  giving  every  facility  necessary 
towards  lumbering  operations  on  a  large  scale.  In  a  letter  I  had 
the  honour  of  addressing  to  the  Hon.  Receiver-General  in  August 
last,  from  the  Gander  I^ake,  I  entered  pretty  fully  into  particulars 
as  to  the  character  and  quality  of  this  pine,  and  of  the  country 
generally.  I  also  made  a  suggestion  that  all  licences  or  grants 
for  lumbering  purposes  should,  in  the  first  instance,  be  confined 
to  the  burnt  district,  which  suggestion  I  see  no  reason  as  yet  to 
alter.  It  must  be  obvious  from  the  foregoing  that  while  the 
greater  portion  of  the  burnt  timber  is  still  most  valuable,  every 
year's,  or  even  every  day's  delay,  in  turning  it  to  account,  lessens 
not  only  its  quantity  but  its  quality  as  an  economic  material, 
while  reserving  such  timber  for  future  purposes  must  necessarily 
be  futile.  A  reservation  of  ten  or  twelve  years  more  will  render 
most  of  it  utterly  valueless.  Beserve  the  growing  pine,  if  desirable, 
which  cannot  deteriorate  so  long  as  it  escapes  fire,  but  will  on  the 
contrary  increase  in  value  and  dimensions. 

In  reference  to  Mr.  McLeod*s  base  line,  I  was  much  struck 
while  on  the  Gambo  River  with  the  immediate  necesfsity  of 
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oontiiiuijig  it  from  the  Gander  Lake  into  the  Ghunbo  oonntry.  I 
find  by  my  sorvey  that  an  extension  of  the  line  from  the  month 
of  Joe's  Brook,  on  the  south  side  of  Gtander  Lake,  would  strike 
across  the  Upper  Gambo  Pond  at  its  widest  party  and  exactly 
73  chains  east  from  the  mouth  of  Triton  Biyer,  dividing  the 
lumbering  district  of  the  Gambo  into  two  nearly  equal  portions. 
Were  a  separate  line  established  for  the  laying  off  of  the  latter,  it 
could  not  be  more  favourably  situated.  The  present  system  of 
lumbering  as  practised  on  the  Gambo,  where  two  large  saw-mills 
are  now  in  operation,  and  where  timber  is  cut  indiscriminately 
over  at  least  100  square  miles  of  country,  I  think  should  at  once 
call  for  interference  on  the  part  of  the  Grovemment,  but  I  leave 
it  to  yourself  more  fully  to  explain  the  disadvantages  likely  to 
accrue  from  such  a  mode  of  procedure,  and  more  strongly  to  urge 
the  application  of  a  more  legitimate  system  for  the  appropriation 
of  all  this  valuable  Crown  property. 

Geological  DEscRipnoN. 

In  the  following  account  of  the  geology  of  the  region,  I  have 
given  the  details  in  section  as  observed  on  the  banks  of  the 
respective  rivers,  or  the  country  adjacent  to  these  rivers ;  as  it  was 
found  impossible  to  trace  out  the  boundaries  of  formations  with 
any  satisfactory  result  through  the  intermediate  lands.  The  diffi- 
culties attendant  upon  such  a  thorough  investigation  are  manifold, 
and  the  limits  of  a  single  season  are  altogether  insufficient  to  such 
a  task,  particularly  when  the  geographical  features  (which  must 
ever  be  the  base  of  all  geological  examination)  had  still  to  be  laid 
down.  It  may  be  seen  in  the  geographical  description  I  have 
given  of  the  country,  that  much  of  it  is  covered  up  with  drift, 
forest,  or  swamp,  in  which  sections  of  the  rock  are  but  rarely 
exposed,  and  when  they  do  come  to  the  surfiBtce  they  are  usually 
remotely  apart.  Then,  again,  all  the  rocks  of  the  region  are  so 
highly  metamorphosed,  and  the  mineral  characters  of  the  various 
groups  or  formations  frequently  found  so  much  to  resemble  one 
another,  that  it  is  difficult  to  distinguish  them  even  in  hand 
specimens.  Under  these  circumstances  I  saw  at  once  I  should 
be  compelled  to  adopt  the  sectional  mode  of  examination  on 
the  rivers,  even  had  I  been  supplied  with  a  geographical  map 
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whichy  as  hitherto,  had  still  to  be  constructed.  The  topography 
and  river  sections  being  now  pretty  correctly  established,  an 
approximation  to  the  structure  can  be  arrived  at,  and  the  difficulty 
of  following  out  the  details  at  some  future  time  is  reduced  to  a 
minimum. 

Following  the  main  Gander  Biver  for  the  first  80  miles  above 
the  lake,  the  rock  exposures  met  with  are  chiefly  hard  greyish 
micaceous  slates,  with  which  are  occasionally  interstratified  beds 
of  greenish-grey  sandstone  and  conglomerate.  About  a  mile  and 
a  half  from  the  outlet  a  small  outcrop  of  these  slates  occurs, 
dipping  N.  72°  E.*  <  50^  No  exposure  is  then  seen  for  a 
distance  of  5  milefl,  when  similar  slates  make  their  appearance  in 
a  vertical  attitude,  striking  N.  T  E.,  S.  7°  W.  A  mile  and  a 
quarter  beyond  this  they  form  low  cliffs  on  both  sides  of  the  river 
for  a  short  distance.  Fine-grained  greenish-grey  micaceous  sand- 
stones are  here  interstratified  with  the  slates  all  vertical,  and 
striking  N.  42°  E.,  S.  42°  W.  A  little  over  a  mile  from  this  latter 
outcrop,  a  very  fine  bluish-grey  silky-micaceous  slate  comes  out 
on  the  left  side  of  the  river.  This  resembles  the  mica  slate  of  the 
point  and  islands  between  the  two  arms  of  the  lake,  and  is  pro- 
bably identical.  It  is  much  corrugated,  and  is  intersected  by 
numerous  small  quartz  veins  running  in  the  strike,  which  is  about 
N.  84°  W.  The  hard  grey  slates  are  occasionally  met  with  above 
this  in  low  outcropping  ledges,  always  vertical,  and  striking 
obliquely  across  the  river.  Four  miles  above  Cooper's  Brook, 
thick  beds  of  rather  coarse  conglomerate  are  met  with,  overlaid 
by  beds  of  hard  grey  sandstone,  alternating  with  greenish 
arenaceous  slates  at  the  top.  The  pebbles  of  the  conglomerate 
are  chiefly  of  red  jasper,  green  chert,  with  grains  of  white  quartz 
cemented  in  a  matrix  of  rather  coarse  greenish-grey  sand.  The 
pebbles  rarely  exceed  the  size  of  a  rifle  bullet.  Irregular  masses 
of  dull  white  calcareous  matter  are  not  unfrequent  in  the  rock, 
and  several  small  cavities,  where  some  such  material  had  been 
weathered  out,  were  also  observed.  Some  of  these  latter  cavities 
seemed  to  have  contained  fossils,  one  obscure  form  resembling  a 
Petraia  being  found,  while  other  organisms  were  suspected, 
although  never  sufficiently  well  preserved  to  be  identified,  Litho- 

*  AU  bearings  are  (torn  the  tnio  meridian. 
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logically  the  rock  resembles  the  Herring  Head  conglomerate,  and 
is  probably  of  the  same  horizon.  At  this  exposore  the  strata 
are  again  TerticaU  striking  N.  Z"  E.,  S.  3^  W.  Abont  a  mile  and 
a  half  farther  np,  the  same  conglomerates  again  make  their 
appearance  in  a  small  ontcrop  dipping  N.  62^  W.  <  40^,  and  they 
are  seen  for  the  last  time  near  the  month  of  Lower  Gnll  Brook, 
where  the  dip  is  N.  31^  W.  <  30°.  No  other  exposures  occnr  np 
to  the  'first  chnte,  where  beds  of  greenish-grey  sandstones  and 
slates  strike  across  the  river  dipping  N.  b¥  W.  <  55^.  Similar 
nxfks  form  the  second  chnte  nearly  a  mile  beyond.  At  the  latter 
the  dip  is  N.  55^  E.  <  60^.  Two  intmsiTe  dykes  of  a  dark  grey 
syenite  cut  the  rocks  here  between  the  two  chates,  one  mnning 
N.  60°  W,,  the  other  N.  IS"  W.  Tbey  do  not  appear  to  canse 
any  great  disturbance  or  alteration  except  at  their  immediate 
contact.  What  the  exact  age  of  these  rocks  may  be  can  only  be 
conjectored  for  the  present.  The  striking  lithological  resem- 
blances, especially  of  the  basic  sandstones  and  conglomerates 
with  the  rocks  of  New  World  Island,  and  the  presence  of 
fossils  although  obscure,  seems  to  indicate  the  horiason  of  the 
upper  part  of  the  Middle  or  lower  part  of  the  Upper  Silurian 
series. 

At  a  bend  of  the  main  river,  2|  miles  above  the  upper  chute,  at 
the  end  of  the  twenty-fifth  course  (see  table  of  courses  and  distances, 
p.  441),  a  high  bare  bluff  occurs,  rising  steeply  from  the  south  side  o< 
the  river  to  a  height  of  over  200  feet.  The  rocks  forming  this  blufi 
present  a  perpendicular  cliff  to  the  river  about  30  or  40  feet  high, 
and  consist  at  the  base  of  a  mass  of  incoherent  serpentines  and 
ehloritic  slates,  confusedly  combined,  where  the  layers  of  deposit 
are  only  to  be  distinguished  by  some  bands  of  an  opaque  white  or 
yellow-weathering  picrolite,  running  apparently  in  the  planes  of  the 
bedding.  The  rock  in  some  parts  is  reticulated  by  minute  thread- 
like veins  of  a  greenish  silky  asbestos.  Much  of  it  weathers  a 
pale  yellowish  brown,  or  orange  yellow  on  the  exposed  surface,  but 
on  fracture  it  is  generally  of  a  dull  earthy  dark  green  colour,  with 
shades  of  light  green  here  and  there.  Other  portions  of  the  cliff 
display  serpentine  of  a  d«rk  bottle-green  throughout,  very  inco- 
herf  nt,  and  exhibits  a  smooth  glistening  soapy  surface  on  fracture. 
The  top  of  the  bluff  is  composed  of  a  dark  grey  crystalline  rock, 
exceedingly  hard,  and  weathering  dull  white.     From  its  remark- 
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able  weighty  this  rock  was  supposed  to  contain  an  ore  of  iron 
disseminated  through  it.  Stains  of  green  carbonate  of  copper 
were  observed  at  one  place.  The  strike  of  these  rocks  is  about 
north-west  and  south-east.  Three-quarters  of  a  mile  beyond  the 
bluff  a  set  of  dark  blue  chloritic  slates  underlaid  by  beds  of  hard 
grey  quartzite  crop  out,  dipping  S.  25**  E.  <  56°.  Similar  slates 
and  quartzites  hold  the  river's  bed  for  about  a  mile  beyond 
Miguel's  Brook,  where  a  considerable  exposure  occurs,  the  dip 
here  being  N.  18°  W.  <  32°.  About  3  miles  farther  up  stream 
the  serpentine  rocks  are  again  seen  to  form  a  high  cliff  for  half  a 
mile  or  more,  and  thence  a  bare  yellow-weathering  ridge  strikes 
a  long  distance  inland,  in  a  direction  about  N.  73°  E.  The  ser- 
pentines at  this  part  are  very  similar  to  those  below,  but  have  in 
addition  a  band  of  a  steatitic  character  loosely  aggregated,  of  a 
slaty  structure,  and  holding  irregular  strings  and  lumps  of  pale 
yellow-weathering  picrolite.  But  the  greater  portion  of  the 
exposure  consists  of  a  dull  green  earthy  rock  in  thick  beds,  which 
weathers  yellowish  brown,  and  is  seamed  with  thin  strings  of 
asbestos,  while  the  bedding  is  generally  separated  by  small  bands 
of  picrolite,  or  occasionally  by  nearly  pure  serpentine  varying 
from  a  quarter  of  an  inch  to  an  inch  in  thickness.  These 
latter  bands  generally  weather  out  in  relief,  and  are  of  a  pale 
blue  colour  on  the  exposed  surface.  The  bottle-green  ser- 
pentine, with  the  smooth  glistening  fracture,  is  also  well  dis- 
played, and  seems  to  occupy  a  superior  position  to  the  former. 
Dark  blue  very  ferruginous  chloritic  slates,  interstratified  with 
dark  grey  fine-grained  sandstones  or  diorites,  underlie  the 
serpentines.  Some  of  these  bands  are  exceedingly  hard,  assum- 
ing the  character  of  grey  quartzite,  while  both  sandstones  and 
slates  are  thickly  impregnated  with  iron  pyrites.  About  half 
a  mile  back  from  the  river  to  the  eastward,  a  hard  crystalline 
white  rock,  which  weathers  a  deep  rusty  red,  apparently  a 
dolomite,  forms  a  bare  ridge,  and  appears  to  surmount  the 
whole  mass.  The  strike  of  this  latter  can  be  distinguished  for 
miles  by  its  brick-red  colour.  Its  exposed  beds  display  remark- 
able honeycombed  surfaces,  where  the  cavities,  apparently 
weather-worn,  sink  several  inches  .  into  the  stone.  Irregular 
veins  of  milk-white  quartz  stand  out  in  relief  from  the  deeply 
weathered  surface  of  the  rock.    The  fracture  exhibits  the  effect 
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of  weatheriog  for  half  an  inch  or  more,  the  colour  becom 
gradually  of  a  paler  shade  as  it  penetratea  the  stone,  wl: 
intemalljr  the  rook  presents  a  dull  white  colour,  streaked  n 
grey,  with  occaBional  shades  of  pale  yellow  or  green.  1 
surface  of  the  country  here  is  exceedingly  bare,  the  few  etun: 
trees  and  bushes  which  onoe  existed  being  entirely  swept  nn 
by  fire.  While  in  this  desolate  region,  I  was  particularly  stri 
by  the  frequent  occurrence  of  isolated  level  spots  of  sand  a 
gravel,  sometimes  several  hundred  yards  in  circuniference,  ulii 
from  the  regularity  displayed  in  the  separation  of  the  coar 
from  the  finer  material,  and  the  manner  in  which  the  forn 
was  arranged,  might  be  imagined  to  have  been  clTccted  by  linni 
agency.  These  were  formed  occflsionally  in  almost  unifo: 
straight  ridges  of  nearly  eqnal  breadth  protruding  tlirongh  t 
sand  or  finer  gravel,  wliile  at  other  limes  they  rose  in  circu 
walls  encircling  the  same;  and  in  other  instances  the  coai 
material  formed  a  curiously  comiilicate<l  network,  the  fii 
deposit  being  enclosed  by  the  mesh-like  ridges  of  the  former. 

Another  small  outcriip  of  the  serpcntiues  takes  place  alwnl 
mile  farther  on  the  same  side  of  tlie  river.  Cliloritic  slat 
diorites,  and  quartzites  then  succeed  for  a  long  distance.  Tli': 
are  often  much  corrugated,  and  form  a  succession  of  low  sha 
\indulations.  The  slates  gt'iierally  vary  in  colour  from  diirk  \-l 
to  grey  and  nearly  black,  occasionally  grci'iiish  or  sli;:l,t 
pnrplisb,  and  are  frequently  very  ferriipiium?.  Smio  of  tli- 
strata  are  arenaceous,  rather  romjmrt  and  lliifiiry,  «Inlf  (.tl).. 
are  close-grained,  have  a  fine  slaty  cleuvjifrc  I'lnall.I  whh 
slightly  inclined  to  the  bedding',  and  ^HTiisiimully  lln-y  ixl.il 
a  finely  laminated  and  fibrous  !-tnicturi>.  Quartz  vt'in-:  o.-ciir 
many  places,  running  paralli-!  rtiih  ttio  Ivddiii^.  Imn  ]iviit-s 
minute  specks  is  thickly  disscniinal.il  I'lrmi^'li  i\u-if  Littvr, 
well  as  the  greater  portion  of  the  >!alrs.  Tin;  pnoral  tittikc 
about  N.  18°  W.,  S.  18°  E.  'l\n  mih^.  l«'y,md  ih,'  t,-ri)Miin(iui, 
Division  B  of  the  Railway  Snrvcv,  ;l  nui-s  nl'  ,-<iny<i'  Iir.Tcial. 
trap  strikes  across  the  river,  bearin;:  \.  7'i  K.,  S.  ~''>'  W.  Ti 
and  a  half  miles  farther  up,  the  siTprutin'-s  a;;ai]i  ai>iK'ar  in  cn 
siderable  volume,  forming  a  hifi;h  briik-'ii  rlilV  on  llu;  south  siilo 
the  river,  and  exposures  contiuui:  at  sljort  iiit.Tvais  apLirt  f 
nearly  2  miles  more.      These  rocks  sinv.ul  ovir  a  larjo  nr^a.  ai 
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are  seen  to  cap  many  bare  elevated  ridges  to  the  eastward  of  the 
river,  the  strike  continuing  in  the  same  direction.  In  a  few 
instances  they  were  found  to  vary  somewhat  in  character  from  the 
magnesian  rocks  farther  down  the  stream,  especially  on  some  of  the 
exposed  ridges  back  from  the  river.  While  the  dull  green  earthy, 
yellow-weathering  rock  forms  the  greater  portion  of  the  exposures, 
a  coarsely  crystalline  rock  of  a  green  colour  weathering  rusty  red, 
the  crystals  of  which  were  supposed  to  be  pyroxene,  is  associated 
with  it.  Near  the  apparent  base  of  the  serpentines,  a  set  of  dull 
white  weathering  bands  are  interstratified,  some  of  which  when 
broken  present  a  soft,  milk-white  colour,  tinged  with  spots  of  pale 
olive  green.  In  texture  these  beds  are  finely  granular,  and  they 
display  a  brisk  effervescence  under  an  acid.  The  green  stain  is 
probably  derived  from  the  presence  of  chrome,  nickel,  or  copper. 
The  serpentines  are  only  separated  by  about  100  yards  of  low, 
marshy  ground,  from  a  ridge  of  coarse  grey  granite.  Beyond  the 
last-mentioned  ridge  to  the  termination  of  the  measurement,  the 
rocks  are  all  granite.  Burnt  Hill  is  entirely  of  granite,  and  the 
mass  strikes  thence  N.  12^  W.,  S.  12°  E.  Farther,  the  features 
displayed  in  the  country  stretching  towards  the  head  waters  of 
the  Gknder  and  Bay  East  Rivers,  on  the  one  hand,  and  away 
towards  Fortune  Bay,  on  the  other,  appear  to  indicate  the  con- 
tinuance of  an  uninterrupted  range  of  granite,  or  rocks  of  a 
granitic  character,  over  a  vast  region.  The  constituents  of  the 
rock,  when  examined,  were  found  to  be  generally  an  aggregate  of 
rather  coarse-grained  opaque  white  quartz,  pale  flesh-coloured 
feldspar,  and  scales  of  blackish  or  brownish  mica.  It  disintegrates 
freely  when  exposed  to  the  action  of  the  atmosphere ;  and  the 
surfeices,  particularly  where  fire  has  run,  weather  a  dull  greyish 
white.  Large  boulders  and  inniimerable  fragments  of  mica  slate, 
generally  of  a  steel-grey  colour,  are  scattered  over  the  surface, 
which  probably  are  derived  from  the  lower  or  depressed  grounds, 
where  the  solid  rock  is  concealed  below  an  accumulation  of  peat 
bog  or  drift. 

The  relative  position  these  mica  slates  hold  to  the  serpentines, 
or  the  relation  of  the  granite  to  either,  was  not  ascertained  with 
certainty,  and  requires  further  and  more  extended  investigation ; 
but  the  impression  made  by  the  apparent  mode  of  its  occurrence 
at  various  parts  of  its  distribution  seems  to  accord  with  the  opinion 
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expressed  in  the  Report  for  1874,  that  it  is  intrusive ;  and  if  so, 
consequently  may  probably  prove  to  be  of  later  date  than  the 
Quebec  group,  or  even  perhaps  contemporary  of  Middle  Silurian. 
The  resemblances  in  mineral  and  lithological  character  which 
obtain  between  the  magnesian  group  of  this  region  and  the 
metamorphic  rocks  at  other  parts  of  the  island,  where  the  succes- 
sion is  better  defined,  is  strikingly  suggestive  of  its  horizon  being 
that  of  the  Quebec  group,  which  is  now  provisionally  assumed. 
Nevertheless,  the  absence,  or  apparent  absence,  of  the  lower 
members  of  the  Lower  Silurian  system  involves  a  difficulty  which 
at  present  can  only  be  explained  by  want  of  conformity  or  over- 
lapping, which  imconformity,  however,  quite  accords  with  the 
evidences  afiforded  by  the  structure  at  Port-a-Port  Bay,  on  the 
western  side  of  the  island,  and  that  at  Hare  Bay,  at  the  northern 
extreme.  Another  evidence,  moreover,  indirectly  points  towards 
the  probable  age  of  the  serpentines,  in  as  far  as  the  succeeding 
formations  appear  persistently  to  be  of  a  horizon  somewhere  inter- 
mediate between  the  Upper  Hudson's  Biver  and  the  Clinton,  or 
in  other  words  Middle  Silurian.  The  succession  at  New  World 
and  the  adjacent  islands,  where  well-defined  fossils  are  abundant, 
has  been  described  in  former  Beports.  There,  the  rocks  are 
partially  or  extensively  altered,  and  are  intersected  by  numerous 
intrusions  of  trap  and  granite,  the  intensity  of  the  metamorphism 
increasing  as  it  extends  up  Grander  Bay,  where,  however,  fossils, 
although  obscure,  were  found.  In  the  region  under  description  it 
has  already  been  stated  that  some  very  obscure  fossils  (one  having 
much  the  aspect  of  the  cast  of  a  Petraia)  were  observed,  from 
which  it  is  fair  to  infer  that  those  Middle  Silurian  strata  run  up 
the  valley  of  the  Gander,  probably  in  some  cases  forming  out- 
lying detached  patches,  spreading  over  the  magnesian  rocks  in 
similar  relation  to  that  seen  at  New  World  Island  and  in  Gander 
Bay. 

Bocks  op  the  South-west  Gander  Biveb, 

In  following  up  the  South-west  Gander  Biver  from  its  outlet, 
after  passing  some  exposures  of  slate,  corresponding  with  the  slates 
of  the  island  and  points  between  the  west  and  south-west  arms  on 
the  Great  Lake,  a  conglomerate  rock  is  met  with  on  the  bank 
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nearly  opposite  the  junction  of  John  Mitcheirs  Brook,  which  was 
supposed  to  represent  the  conglomerate  seen  previously  on  the 
main  river.  The  next  exposure  is  about  2  miles  below  the  junction 
of  Dead  Wolf  Biver  with  the  main  branch,  consisting  of  high  cliflTs 
of  dark  bluish  slates,  which  rise  over  the  banks  for  nearly  a  mile. 
The  exposed  surfaces  of  these  slates  exhibit  a  fibrous  texture  and 
pearly  lustre,  and  are  characterised  throughout  by  the  presence 
of  innumerable  small  drusy  cavities,  incrusted  with  oxide  of  iron, 
probably  resulting  fix)m  the  decomposition  of  minute  crystals  of 
iron  pyrites.  Many  quartz  veins  run  through  the  slates,  fre- 
quently following  a  course  parallel  with  the  bedding,  and  they  are 
found  to  contain  a  mineral,  supposed  to  be  pyrrhotine  or  magnetic 
pyrites,  in  considerable  abundance ;  while  copper  pyrites  in  small 
specks  or  minute  strings  were  occasionally  observable.  The  general 
dip  here  is  for  the  most  part  easterly,  the  angle  of  inclination 
varying  from  20°  to  60^  At  one  place  a  small  trap  dyke,  about 
2  feet  wide,  intersects  the  slates,  running  nearly  on  the  strike  of 
the  strata,  which  is  apparently  but  slightly  disturbed.  Above 
the  forks  of  the  before-mentioned  streams,  these  slates  rise  again 
in  high  perpendicular  cliffs,  which  hold  the  banks  of  the  main 
branch  for  upwards  of  3  miles.  At  some  parts  of  their  outcrop 
they  present  a  smooth  and  even  cleavage,  splitting  readily  into 
slabs,  of  from  a  quarter  to  1  inch  or  more  in  thickness ;  others  are 
more  finely  laminated,  but  less  coherent.  Some  of  the  former 
appear  to  be  well  adapted  for  roofing  and  other  economic  pur- 
poses. Occasionally  beds  of  hard  grey  sandstone  are  interstrati- 
fied  with  the  slates,  which,  with  the  associated  beds,  dip  with 
tolerable  regularity  from  east  to  S.  30^  E. 

On  the  Dead  Wolf  branch,  about  a  mile  above  the  forks,  the 
slates  dip  N.  38°  W.  <  9°.  At  their  base,  apparently  passing 
below  them  conformably,  are  some  beds  of  a  finely  micaceous 
grey  sandstone  which  weathers  rusty  brown.  This  rock  is  much 
altered,  assuming  a  gneissoid  character  on  some  occctsions,  but 
in  very  regular  strata,  varying  in  thickness  from  1  to  6  inches, 
which  dip  in  the  same  direction  as  the  slates,  at  an  angle  to  the 
horizontal  of  24°  The  country  approaching  towards  Wengegu- 
nmjeech  Gospen  seems  chiefly  to  be  occupied  by  these  latter  rocks, 
arranged  generally  in  a  series  of  alternating  anticlinal  and  syn- 
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clinal  lines,  but  in  some  parts  displaying  more  intense  disturbance. 
NeariDg  Wengeguumjeech  Gospen  some  coarse  grey  granite  was 
seen  to  cross  the  river,  wbich  rock  or  granitic  gneiss  apparently 
occupies  the  whole  of  the  region  surrounding  the  lake.  Numerous 
large  angular  blocks  and  fragments  of  granite  are  strewn  over  the 
bed  of  the  river  and  the  lake  shores,  and  the  surface  of  the 
ground  is  encumbered  with  such  in  all  directions. 

The  granite  country  to  the  south-eastward  of  the  ridge  of  granite 
at  Wengeguumjeech  Gospen,  which  may  be  distinguished  as  the 
Great  Middle  Kidge  Mountain  Bange,  assumes  very  much  the 
aspect  of  Laurentian,  and  coincides  with  the  general  run  of  that 
system  as  recognised  on  the  northern  side  of  Bonavista  Bay ;  but 
the  relation  these  highly  metamorphosed  rocks  bear  to  the  suc^ 
ceeding  strata  of  gneissoid  micaceous  rocks,  and  the  overlying 
slates,  or  the  relation  of  the  latter  two  to  each  other,  is  extremely 
difficult  to  unravel ;  and  before  further  and  more  extended  ex- 
amination has  been  accomplished,  the  exact  horizon  of  either  must 
remain  in  abeyance.  Provisionally  for  present  convenience,  the 
granitic  country  aforesaid  is  assumed  to  be  Laurentian,  and  the 
micaceous  sandstones  and  slates  as  of  Lower  Silurian  age,  on  or 
near  the  horizon  of  the  Quebec  group,  coming  in  contact  with  the 
lower  series  by  dislocation  and  unconfonnity. 

Between  the  eastern  end  of  Gander  Lake  and  Freshwater  Bay, 
the  land  is  generally  of  a  level  character,  where  the  rock  is  but 
rarely  exposed  in  place.  A  few  low  ledges  of  gneiss  crop  out 
near  Butt's  Pond,  striking  about  north-east  by  east,  south-west  by 
west,  which  were  supposed  from  the  aspect  of  the  rock  and  the 
geographical  position,  to  be  a  continuation  of  the  Laurentian 
strata  which  strike  along  the  northern  shores  of  Bonavista  Bay. 
This  section  of  the  country  is  for  the  most  part  spread  over  by  a 
deposit  of  fine  yellow  clay,  while  boulders  and  coarse  gravel  are 
strewn  over  the  surface 

Ascending  the  Gambo  waters,  no  rock  exposures  are  met  with 
on  the  lower  course  of  the  river  or  on  the  shores  of  the  lower 
pond ;  but  there  is  a  good  section  displayed  at  the  falls  of  Mint 
Brook,  about  half  a  mile  above  the  outlet  into  the  pond.  These 
strata  consist  of  finely  laminated  mica  slate,  much  corrugated  and 
contorted,  with  numerous  quartz  veins.  They  are  of  greenish  or 
bluish  colour,  the  surfaces  smooth  and  of  a  silky  texture.     Some 
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sections  are  again  exposed  on  the  Upper  Gumbo  Pond,  and  in  the 
valley  of  the  Biyerhead  Brook.  The  rocks  of  these  sections  are 
chiefly  of  an  altered  sandstone  or  qaartzite,  which  at  some  parts 
passes  almost  imperceptibly  into  a  gneiss,  the  roetamorphism 
apparently  increasing  in  intensity  towards  the  interior  of  the 
country.  Some  of  the  beds  exposed  on  the  banks  of  the  Biyer- 
head Brook  may  be  described  as  a  dull  grey  quartzite.  On  the 
valley  of  Triton  Biver,  about  a  mile  above  the  junction  of  Bocky 
Brook,  a  high  bluff  rises  almost  perpendicularly  from  the  south 
bank  of  the  stream.  The  rock  of  this  bluff,  which  also  extends 
over  a  large  portion  of  the  surroimding  country,  is  of  a  steel-grey 
colour,  is  very  micaceous,  and  of  a  slaty  structure,  the  surfaces  of 
the  beds  presenting  deeply-cut  depressions  or  wave-like  undulations. 
The  strike  of  the  strata  at  the  bluff  is  N.  66°  E.,  S.  66P  W.,  stand- 
ing on  edge  yertically.  Exposures  are  not  numerous  on  or  near 
the  river's  banks  higher  up  the  yalley,  but  in  some  of  the  few  out- 
crops a  fibrous  silky  grey  slate  was  observed,  in  addition  to  strata 
of  like  character  to  that  at  the  bluff.  The  dip  was  almost  inyari- 
ably  found  to  be  yertical  or  nearly  so,  the  lowest  inclination 
registered  being  N.  70°  W.  <  45°.  The  effect  of  great  disturbance 
is  manifested  all  through  the  region,  but  it  may  be  presumed  from 
the  yast  tract  over  which  these  rocks  are  spread,  that  their  great 
extent  is  due  to  frequent  repetition,  being  brought  up  again  and 
again  upon  axes  of  sharp  folds  and  flexures,  rather  than  yertical 
thickness.  It  will  be  obvious,  from  the  above  statements,  that  the 
stratigraphical  position  in  geological  sequence  of  these  latter 
rocks  is  still  yery  doubtful  Provisionally,  and  for  present  con- 
venience, I  have  assumed  them  to  be  of  Huronian  age,  which  the 
geographical  situation  appears  to  indicate ;  but  there  are  differ- 
ences in  mineral  constitution  from  the  typical  Huronian  which 
must  not  be  overlooked,  especially  in  the  presence  of  mica  largely 
diffused,  which  in  the  normal  character  of  the  Huronian  system  is 
nearly  absent  altogether.  Possibly  they  may  merge  into  the  great 
Laurentian  system,  although  the  general  aspect  differs  materially 
from  that  system  as  displayed  elsewhere,  and  at  no  very  remote 
distance.  Further  and  much  more  extended  investigation,  especi- 
ally sectionally  or  in  a  north-west  and  south-east  direction,  are 
required  to  reveal  the  true  structure  of  the  entire  region,  which  is 
extremely  complicated  from  first  to  last. 

2  H 
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In  conclusion,  I  beg  to  inform  yon  that  the  whole  of  the  surveys, 
of  which  the  above  is  a  description,  have  been  plotted  on  a  scale 
of  1  inch  to  a  mile,  with  every  particular  recorded. 

I  haye  the  honour  to  be, 

Your  obedient  servant, 

James  P.  Howley. 
Alexander  Murray,  Esq.,  F.G.S.,  &c. 


/ 
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CHAPTEB  XVIL 

BBPORT  FOB  1877.  — CX)MMENOEMENT  OF  COAST  SURVEY  OF  KOTBB 

DAlfE  BAT. 

Geological  Subvkt  Offiob, 
St.  John's,  November  lOM,  1877. 

May  it  please  your  Excellency, — 

By  special  desire  of  the  Government  of  the  colony,  the 
department  under  my  direction  has  this  year  been  diverted  from 
its  usual  course  in  following  up  the  geological  investigation,  in 
order  to  make  a  detailed  geographical  survey  of  certain  parts  of 
Notre  Dame  Bay,  for  the  purpose,  first,  of  correcting  many  dis- 
crepancies known  to  exist  in  the  present  coast  charts,  and  secondly, 
to  ascertain  as  nearly  as  possible  the  exact  geographical  boundaries 
of  the  lands  which  have  been  granted  as  mining  locations.  Our 
labours  in  relation  to  the  former  of  these  duties  have  been  princi- 
pally confined  to  details  of  the  coast  outline  where  mining  is  in 
active  operation,  or  is  likely  to  become  so  at  some  future  time, 
and  this  work  has  been  carefully  constructed  so  as  to  connect  with 
sundry  of  the  most  conspicuous  points,  which  are  now,  or  shortly 
will  be,  established  by  Staff-Commander  Maxwell,  B.N.,  who  has 
commenced  a  general  coast  survey  of  the  bay  by  order  of  the 
Admiralty. 

With  regard  to  laying  off  mining  locations,  I  feel  myself 
justified  in  referring  to  my  Report  for  1867,  where  suggestions  for 
the  laying  off  of  these  lands  were  given,  which,  if  then  attended  to 
and  acted  upon,  would  have  rendered  the  difficulties  which  now 
exist  almost  an  impossibility,  and  would  have  materially  furthered 
the  progress  of  mining  adventure.  At  page  134  of  the  Beport  for 
1867  the  following  words  may  be  found : — 

**  Taking  Beaver  Cove  Head,  on  the  east  side  of  Beaver  Cove, 
as  a  starting-point,  the  bearing  along  the  coast  from  there  to  the 
Nipper's  Islands  off  Nipper's  Harbour  is  S.  60°  W.  from  the  true 
meridian.     Taking  this  line  as  a  base,  a  line  may  be  drawn 
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astronomically  N.  30°  W.  (or  at  right  angles  to  the  base)  for  4 
miles  or  more,  as  occasion  requires,  and  the  whole  area  blocked  off 
into  squares  of  1  statute  mile  each.  The  coast  frontage  may  then 
be  registered  as  concessions  or  ranges,  numbering  1,  2,  3,  &C., 
Awhile  the  intersected  country  will  be  divided  into  lots  numbering 
1,  2,  3,  &c.,  inland.  A  licence  of  search  upon  this  plan  ought  to 
be  confined  to  1  mile  of  frontage  and  3  or  more  miles  inland,  as 
tlie  case  may  be,  and  the  square  mile  selected  for  grant  finally, 
should  be  one  of  the  blocks  on  the  same  concession.  In  cases  where 
broken  frontage  occurs,  special  allowance  miglit  be  made  in  the 
grant  for  deficiency  of  superficial  area,  but  the  licence  should  apply 
to  the  concession  indicated  only  nevertheless.  A  right  of  way  to  the 
nearest  harbour  should  he  reserved  to  every  lot,  and  the  lines  of  road 
determined  according  to  the  physical  character  of  the  country. 
Where  natural  facilities  for  travel  offer  by  lakes  or  ponds,  the  right 
of  navigation  in  such  waters  should  apply  to  all  locations  connected 
with  a  common  harbour.  To  provide  against  probable  inaccuracies 
in  the  surveys  (either  of  the  coast  or  inland),  the  headlands,  or 
other  prominent  or  well-marked  natural  features,  as  near  as 
possible  to  the  parts  where  the  lot-lines  strike  the  coast  on  the 
plan,  should  be  specified  whence  the  terminal  boundary  of  such 
and  such  a  lot  and  concession  can  be  fixed,  and  the  divisional 
lines  be  drawn  blocking  the  country  off  in  areas  of  a  square 
mile,  more  or  less,  each;  and  all  surveys  must  be  made  astro- 
nomicaUyy  as  in  many  cases  through  the  mineral  country  the 
local  attraction  is  so  great  that  the  magnet  is  perfectly  useless, 
and  can  only  lead  to  error." 

Previous  to  leaving  St.  John's,  I  was,  by  my  own  request, 
furnished  with  a  map  of  plana,  together  with  descriptions  of  the 
lands  granted,  by  the  Surveyor-General's  office ;  but  the  former 
being  laid  off  upon  an  old  and  incorrect  coast  chart,  on  a  very 
small  scale,  gave  but  a  vague  idea  of  how  the  said  lands  were 
situated  ;  while  the  wording  of  the  latter  was  found  in  many  cases 
almost  altogether  irreconcilable  with  the  diagrams  which  accom- 
panied them.  For  example :  in  these  descriptions  and  diagrams  it 
is  rarely  indicated  whether  the  bearings  given  are  from  the  true  or 
the  magnetic  meridians ;  the  latter  being  in  most  cases  presumed 
to  be  meant,  although,  as  I  have  often  stated,  the  needle  in  this 
country  is  utterly  unreliable,  and  in  many  parts  is  absolutely  use- 
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less  or  worse  than  useless.  Again,  we  are  given  to  suppose  that 
each  mining  area  granted  contains  a  square  mile,  which,  however, 
in  many  cases  is  very  far  from  being  the  case,  as  will  be  shown 
farther  on ;  while  in  other  cases,  lots  which  were  supposed  to  join, 
and  represented  as  joining,  are  instead  in  reah'ty  far  apart,  unless 
the  limits  of  each  are  to  be  extended  very  considerably  beyond  the 
imaginary  area  of  a  square  mila  Areas  are  given  also  in  those 
descriptions  of  rhombic  figures  as  well  as  squares,  the  sides  of 
which  are  equal,  or  measuring  1  mile  each ;  whereas  it  must  be 
obvious  that  in  the  case  of  a  rhomboid,  two  of  the  parallel  lines 
must  exceed  the  mile  in  length  to  include  the  desired  area; 
because  figures  of  this  kind  to  be  of  equal  area  with  the  square, 
must  have  two  parallel  sides  extended  to  meet  the  parallels  of  a 
square  upon  the  same  base.  In  such  cases,  therefore  (of  which 
there  are  several),  the  areas  are  markedly  deficient  For  many 
years  I  have  endeavoured  to  urge  the  necessity  of  adopting  some 
systematic  principle  for  laying  off  those  and  other  lands,  with  the 
view  of  preventing  eventually  inextricable  confusion  and  great 
public  inconvenience ;  and  now  that  the  difficulties  I  foresaw  are 
beginning  to  be  seriously  felt  in  the  mining  districts,  it  is  surely 
high  time  that  a  new  and  improved  method  of  conducting  such 
surveys  should  be  introduced,  by  placing  all  such  operations  in  the 
hands  of  competent  men. 

The  plan  of  operation  which  has  been  adopted  for  our  season's 
survey,  was  precisely  on  the  principle  I  recommended  in  my  Beport 
for  1867,  and  began  at  the  point  there  indicated,  viz.  Beaver  Cove 
Head.  Commencement  was  made  by  establishing  a  true  meridian 
by  morning  and  evem'ng  observations  of  the  sun  for  azimuth ;  and 
the  latitude  of  the  place  was  determined  by  observations  at  night 
upon  Polaris.  From  the  meridian  thus  established,  our  bearings 
were  continued  by  working  on  the  limb  of  a  theodolite,  the 
distances  being  measured  by  micrometer  telescope,  and  angles  were 
taken  from  each  station  upon  all  prominent  and  well-marked 
features,  either  on  the  coast  or  in  the  interior.  Where  the  coast 
was  inaccessible,  the  survey  was  carried  through  the  country,  and 
the  headlands  were  connected  by  offsets  or  triangulation,  or  both. 
The  preliminary  operations  were  frequently  repeated  at  or  near 
each  mining  location,  and  the  whole  work  was  kept  in  connection 
by  a  continuous  system  of  triangulation.    By  this  means  the  exact 
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geographical  position  of  the  boundaries  of  each  location  can  be 
described  in  their  relation  to  the  nearest  headland,  or  other 
prominent  featare,  and  thence  along  their  line  of  bearing  for  the 
distance  required. 

In  consequence  of  an  injured  limb,  together  with  an  ailment 
from  which  I  haye  of  late  greatly  suffered,  I  was  unable  per- 
scmally  to  travel  over  the  rugged  ground  which  the  surrey  neces- 
sarily was  required  to  traTerse,  but  baring  carefully  superintended 
each  operation  as  it  proceeded,  I  can  testify  with  Hie  utmost 
confidence  to  the  careful  accuracy  with  which  the  whole  work  has 
been  conducted  by  my  assistant,  Mr.  James  P.  Howley,  assisted 
by  Mr.  Charles  Hanrey,  whose  persererance  and  devoted  attention 
to  their  duties,  it  is  impossible  too  highly  to  commend  In  order 
to  be  enabled  to  mark  the  boundaries  of  the  locations,  it  was 
necessary  to  plot  each  day's  work  as  the  survey  proceeded ;  and 
this  Mr.  Howley  did  upon  a  scale  of  4  inches  to  1  mile.  This 
draft,  although  only  a  field  sketch,  nevertheless  well  displays 
the  correctness  with  which  the  various  observations  must  have 
been  taken,  and  the  carefulness  with  which  the  details  have  been 
worked  in. 

The  descriptions  of  the  mining  grants  surveyed  have  been 
deposited  in  the  Surveyor-General's  office,  and  are  illustrated  in 
the  tracings  which  accompany  this  Report  The  tracings  are 
taken  directly  from  the  field  sketches  mentioned  above. 

Numbers  XIY.  and  XY.,  the  former  in  Pilley's  Island,  the 
latter  on  Trump  Island  in  Friday's  Bay,  were  not  surveyed^  By 
the  time  we  had  accomplished  the  survey  of  Pilley's  Island  so  far 
as  to  be  in  a  position  to  establish  the  boundaries  of  No.  XIIL,  the 
three  months'  charter  of  the  vessel  engaged  for  the  service  was 
nearly  expired;  besides  which,  the  weather  having  become  ex- 
ceedingly unfavourable  for  field  operations  much  delay  was 
unavoidable,  and  I  was  consequently,  although  reluctantly,  com- 
pelled to  suspend  the  general  survey  and  order  the  return  of  the 
schooner  to  her  owners  at  St.  John's.  As  it  appeared  to  me  to  be 
probable,  however,  that  a  good  deal  of  useful  geological  informa- 
tion was  to  be  acquired  by  a  survey  and  examination  of  Sunday 
Cove  Island,  Mr.  Howley  with  two  men  were  left  there  for  that 
purpose.  In  consequence  of  the  stormy  weather  which  Mr. 
Howley  had  to  contend  with  during   the  two  first   weeks    of 
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October,  this  examination  was  less  complete  than  it  otherwise 
would  have  been ;  nevertheless,  it  has  been  of  essential  service  in 
giving  a  clue  to  the  general  structure,  which,  when  once  satis- 
factorily ascertained,  will  greatly  simplify  the  labours  not  only  of 
the  geologist,  but  also  of  the  mineral  explorer  and  miner.  He 
accomplished  a  measurement  of  the  entire  circuit  of  the  island, 
and  connected  in  some  d^ree  the  triangulation  with  the  previous 
w<»k  of  the  season. 

Since  his  return  to  St  John's,  Mr.  Howley  has  re-plotted  the 
whole  of  the  season's  survey  on  a  scale  of  2^  inches  to  1  mile, 
which  includes  the  whole  coast,  with  every  bay,  creek,  harbour, 
island,  and  conspicuous  height  from  Beaver  Cove  Head  near  Cape 
SL  John,  to  Little  Bay  Head  at  the  westein  extreme  of  Notre 
Dame  Bay;  with  the  exception  of  a  small  interval  between 
Snook's  Arm  and  Betts  Cove ;  the  south-west  arm  of  Green  Bay, 
which  was  surveyed  in  1875 ;  and  the  middle  arm  of  the  same 
which  still  remains  to  be  done.  Upon  this  sheet  the  triangulation 
is  displayed  in  red  lines  from  beginning  to  end,  an  inspection  of 
which  will  of  itself  amply  testify  to  the  care  and  accuracy  with 
which  the  whole  work  was  performed. 

Since  the  above  was  written,  I  have  been  kindly  furnished  by 
StafiT-Commander  Maxwell,  of  the  Admiralty  Coast  Survey,  with  a 
tracing,  showing  the  positions  of  certain  of  the  principal  headlands 
and  other  points,  as  determined  by  his  triangulation  of  the  Great 
Bay;  and  which  also  gives  us  data  for  filling  up  the  hiatus 
already  mentioned,  between  Snook's  Arm  and  Betts  Cove.  The 
result  of  a  comparison  of  the  two  separate  and  independent 
surveys,  as  regards  the  position  of  these  prominent  points,  is  most 
satisfactory.  A  tracing  from  the  sheet  shall  be  referred  to  your 
Excellency  for  approval,  as  soon  as  the  map  is  completed,  which 
if  too  late  to  altogether  remedy  the  defects  of  such  so-called 
surveys  of  licences  and  grants  of  mineral  lands  as  have  hitherto 
been  permitted  to  pass  unchallenged,  will,  if  properly  used, 
prevetit  the  recurrence  of  the  present  confusion  hereafter. 

Before  entering  into  particulars  with  regard  to  the  geological 
detail  of  this  region,  a  subject  we  are  gradually  becoming  more 
enlightened  upon,  and  acquiring  clearer  evidences,  the  collection 
of  specimens  obtained  during  this  and  previous  years  will  require 
to  be  arranged  and  strictly  examined  and  compared.    This  most 
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essential  part  of  the  investigation  has  hitherto  been  held  some- 
what in  abeyance,  partly  from  oar  time  being  almost  entirely 
occupied  in  mapping  and  reporting  upon  each  season's  labours 
from  year  to  year;  but  partly,  and  perhaps  chiefly,  from  want  of 
space  whereon  to  place  our  material  for  inspection  and  study. 
This  latter  defect  being  now  remedied,  by  a  small  addition  which 
has  been  added  to  this  building,  by  order  of  the  Gk>Yemment,  I 
shall  exercise  my  best  endeavours  to  have  the  whole  collection 
in  such  order  during  the  present  winter  months,  as  ^to  serve 
our  own  purposes  for  further  study,  and  to  be  of  interest  or 
instruction  to  all  persons  who  may  be  inclined  to  visit  and  inspect 
the  museum. 

In  conclusion,  I  cannot  refrain  from  ezpressmg  to  your 
Excellency  my  regret  that  I  was  provided  neither  with  means 
nor  authority  to  form  a  special  collection  of  geological,  mineral, 
and  other  specimens,  for  the  purpose  of  representing  the  resources 
of  Newfoundland  at  the  approaching  great  International  Exhibi- 
tion to  be  held  at  Paris ;  as  I  feel  confident  that  a  display  could 
be  made  which  would  draw  attention  from  the  European  public  to 
the  colony,  and  be  a  proof  of  its  capabilities,  which  have  hitherto 
been  unknown  or  ignored. 

I  have  the  honour  to  be. 
Your  Excellency's  most  obedient  servant, 

Alexander  Murray. 

To  His  Excellency  Sir  John  Hawley  Glover,  G.C.M.O., 
Oovernor  of  Newfoundland,  &a,  St.  John's. 


APPENDIX. 


Singe  the  map  of  the  survey  has  been  completed  on  a  scale  of 
2^  inches  to  1  mile,  it  has  been  discovered  that  a  base  line^ 
bearing  exactly  parallel  with  the  general  trend  of  the  ooast^  can 
be  drawn  passing  over  or  close  to  some  of  the  most  conspicuous 
fixed  points  of  the  triangulation.  This  line  is  drawn  from 
Captain  Maxwell's  station  on  Shoe  Cove  Head  at  the  eastern 
extreme  of  the  survey,  to  Hammer  Head,  over  Bogue's  Harbour, 
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passing  within  a  few  ohains  of  the  cairn  erected  on  Betts  Head. 
In  its  western  extension  the  same  line  strikes  a  fixed  point  on  the 
extreme  west  angle  at  the  entrance  to  the  north-west  arm  of 
Green  Bay.  The  bearing  of  this  base  line  is  N.  58"  E.,  S.  58°  W., 
and  I  should  strongly  recommend  that  the  side  lines  of  all  the 
mining  grants  should  be  drawn  at  right  angles  to  that  course ; 
that  is  to  say,  N.  32°  W.,  S.  82°  E.,  from  the  true  meridian.  This 
direction  slightly  alters  the  descriptions  I  gave  on  the  tracings 
from  the  field  sketches,  where  the  bearings  of  the  side  lines  are 
N.  84°  W.,  S.  84^  E. ;  but  while  it  in  no  degree  affects  the  interests 
of  proprietors  of  grants,  such  a  plan  will  be  found  of  inestimable 
value  for  laying  off  lands  in  future,  which  would  all  be  drawn 
upon  parallel  lines.  It  would  be,  moreoyer,  most  highly  recom- 
mendable  that  such  a  base  line  should  be  actually  run  by  survey, 
and  marked  from  end  to  end  by  cairns,  posts,  or  painted  cliffs ;  by 
which  means  the  relative  position  of  any  part  inland  could  be 
readily  determined. 

The  Tilt  Gove  locations,  represented  on  the  new  map  in  red 
lines,  are  according  to  the  original  descriptions.  The  Uw  lines 
are  drawn  to  show  the  effect  which  would  be  produced  by  making 
the  lots  conform  with  the  other  lots,  and  on  parallel  lines. 

Alexander  Mubbat. 
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CHAPTEB  XVIII. 

REPORT  FOR  1878.  —  CONTINUATION  OF  COAST  SURVEY  OF  NOTRE 
DAME  BAY  —  EXAMINATION  OF  NORTH  SHORE  OF  CONCEPTION 
BAY  —  MINING,  &o. 

Geological  Subvkt  OrrroB, 

St.  John's,  Jcamary  Tltk,  1879. 

May  IT  PLEASE  YOUR  Excellency, — 

In  my  Beport  upon  the  proceedings  of  the  Geological  Survey, 
for  the  year  1877,  I  had  the  honour  to  inform  your  Excellency 
that  the  duties  of  the  department  had  been  diverted  from  the 
usual  course  of  iuyestigation,  and  were  almost  exclusively  directed 
towards  making  a  coast  survey  of  Notre  Dame  Bay.  During  the 
year  1877  the  survey  included  all  the  details  of  the  northern  shore 
of  the  Great  Bay  from  Beaver  Cove  Head  to  the  entrance  of  the 
south-west  arm  of  Green  Bay ;  also  of  the  western,  middle,  and 
southern  arms  of  Notre  Dame  Bay,  terminatiug  at  Little  Bay 
Head,  the  northern  point  of  Little  Bay.  In  the  fall  of  the  same 
year  Mr.  Howley  surveyed  the  entire  coast  of  Sunday  Cove 
Island. 

The  year  just  passed  (1878)  has  also  been  chiefly  devoted  to 
a  continuance  of  the  same  service,  by  desire  of  the  Government, 
and  the  survey  has  now  been  extended  with  all  the  details  of  the 
coast,  and  a  large  proportion  of  the  numerous  islands  as  far  as 
Badger  Bay. 

During  the  early  part  of  the  season  (1878)  the  middle  and 
south-west  arms  of  Green  Bay,  which  hitherto  had  been  omitted, 
or  only  partially  sketched  in,  were  surveyed  with  every  detail; 
and  while  in  that  locality  our  time  was  largely  occupied  in  laying 
off  mineral  and  agricultural  lands,  by  special  request  of  the 
Government ;  some  description  of  which  will  be  found  fiurther  on. 

The  term  Green  Bay  is  frequently,  indeed  always  locally, 
applied  to  the  whole  of  the  great  bay  of  Notre  Dame ;  but  more 
properly,  and  to  avoid  confusion  in  geographical  description,  is,  or 
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ought  to  be,  limited  to  the  great  inlet  which  leaves  the  great  body 
of  the  bay,  between  Bogue's  Harbour  and  Green  Bay  Island,  and 
penetrates  for  many  miles  into  the  mainland.  This  great  inlet 
may  be  described  as  consisting  of  Green  Bay  proper,  the  north- 
west, middle,  and  sonth-west  arms ;  the  latter  of  which  is  but  an 
extension  of  the  former  of  minor  width,  while  the  two  former  cut 
into  the  land  at  right  angles  or  obliquely  to  the  northern  shore. 
All  these  arms  have  been  surveyed,  and  are  now  laid  down  upon 
the  general  MS.  map ;  but  it  was  to  the  south-west  arm  that  our 
attention  was  more  particularly  called,  in  consequence  of  the 
mineral  indications  presented  there,  which  have  since  begun  to  be 
developed,  with  every  prospect  of  forming  a  nucleus  for  a  great 
mining  industry. 

Description  of  South-west  Arm. 

A  line  drawn  from  the  eastern  head  of  Rogue's  Harbour  to  the 
channel  of  Green  Bay  Island  will  nearly  represent  a  true  meridian. 
From  about  mid-channel  on  this  line,  which  is  about  S^  miles 
long,  a  bearing  from  the  meridian  of  8.  62°  W.,  7i  miles,  will  reach 
the  western  head  of  Middle  Arm.  The  western  point  of  North- 
west Arm  is  a  little  under  3  miles  north-east  from  this  point, 
whence  the  inlet  falls  back  into  the  land  northerly  for  about 
2  miles,  where  a  fine  stream  falls  in  from  the  north.  Safe  and 
land-locked  harbours  can  be  made  on  either  side  of  the  North-west 
Arm;  and  Jackson's  Cove,  immediately  opposite  on  the  south 
shore,  is  a  good  anchorage,  especially  for  small  vessels.  Eastward 
from  the  North-west  Arm,  and  between  it  and  Rogue's  Harbour,  is 
Stocking  Harbour,  which  affords  excellent  shelter,  but  is  chiefly 
adapted  for  the  smaller  class  of  vessels. 

The  Middle  Arm  is  a  wedge-shaped  inlet,  lying  nearly  due 
east  and  west,  about  3  miles  long ;  which  being  open  to  easterly 
gales  is  not  favourably  situated  for  harbours ;  but  a  good  anchorage 
in  ordinary  weather  can  be  found  on  the  north  side  near  the  head. 
At  the  extreme  head  a  wide  but  very  shallow  lagoon  is  enclosed 
within  low  sandy  points,  the  bar  between  which  is  nearly  dry  at 
low  water.  A  fine  stream  falls  into  this  lagoon  at  its  extreme 
western  end. 

Between  the  meridional  line  from  Bogue's  Harbour  to  Green 
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Bay  Island  channel,  and  another  meridional  line  from  the  western 
head  of  Middle  Arm  to  Birchy  Head,  about  a  mile  and  a  half  west- 
ward from  Jackson's  Cove,  contains  Green  Bay  proper.  The  latter 
line,  which  also  forms  the  entrance  to  South-west  Arm,  is  under  a 
mile  in  length,  whence  the  inlet  stretches  in  a  very  straight  course 
for  about  7  miles  south-westerly,  with  a  breadth  varying  from  a 
mile  to  a  mile  and  a  half,  where  it  bends  to  the  southward  round 
Uansfield  Point.  The  Battling  Brook  falls  in  at  the  north-west 
angle  of  the  arm,  and  is  distant  from  Mansfield  Point  about  a  mile 
and  a  half.  The  bearing  from  Mansfield  Point  to  King's  Point, 
near  the  extreme  head  of  the  arm,  is  8.  82°  W.,  a  little  over 
2^  miles ;  but  the  main  body  of  the  arm  lies  nearly  due  north  and 
south.  Immediately  south  of  the  Battling  Brook  the  coast-line 
bends  round  and  forms  an  open  cove,  at  the  southern  angle  of 
which  another  fine  stream  falls  in  from  the  westward.  The  coast 
then,  on  the  west  side  of  the  arm,  runs  with  a  few  gentle  sweeps 
nearly  due  south  to  King's  Point  The  eastern  coast  of  the  arm 
from  Mansfield  Point  curves  gently  inwards  to  Conglomerate 
Point,  where  the  width  from  shore  to  shore  is  little  over  three- 
quarters  of  a  mile,  and  thence  sweeping  easterly  about  half  a  mile, 
meets  the  outlet  of  the  so-called  South  Brook,  where  the  width  to 
King's  Point  is  1  mile  23  chains.  From  the  mouth  of  Sooth 
Brook  the  coast  runs  south-westerly  in  nearly  a  straight  line  for 
about  1  mile  28  chains ;  beyond  which  it  bears  off  westerly  for 
nearly  half  a  mile;  then  northerly  for  about  the  same  distancci 
and  thence  with  a  few  bends  easterly  to  King's  Point,  forming  a 
fine  cove. 

In  common  with  most  of  the  great  fiords,  the  country  is  densely 
wooded  on  both  sides  of  the  South-west  Arm,  and  affords  a  pleasing 
contrast  in  its  landscape  scenery  to  the  bleak  and  desolate  shores 
of  the  Great  Bay.  The  northern  shore  rises  in  bold  rocky  preci- 
pices, sometimes  of  great  height,  over  which  the  sides  of  tiie  hills 
are  clothed  with  a  dense  green  foliage  nearly  to  the  extreme 
summits,  which  are  bare,  or  only  scantily  covered  by  grey  moss. 
On  the  south  side  the  shore  usually  presents  a  cliff,  less  high  and 
more  broken  than  on  the  north  side,  while  the  land  beyond  swells 
into  a  series  of  rounded  hills  and  ridges,  densely  covered  with 
forest,  except  where  here  and  there  a  landslip,  at  some  of  the 
steeper  parts,  has  laid  the  rock  bare.     Farther  up  the  arm  above 
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Mansfield  Point,  the  scenery  changes  from  the  hitherto  abrupt 
and  mountainoos  character  to  that  of  a  gently  undulating  plain, 
densely  covered  by  a  stout  growth  of  mixed  timber  on  both  sides*; 
and  finally,  after  rounding  King's  Point,  a  land-locked  cove  is 
entered,  surrounded  by  an  extensive  area  of  level  land  supporting 
a  splendid  growth  of  the  ordinary  forest  trees. 

To  any  one  in  search  of  the  picturesque,  this  great  inlet  has 
many  rare  attractions,  in  the  ever-varying  outline,  and  diversified 
scenery  it  presents  on  all  sides.  Bounded  on  the  north  side  by  a 
succession  of  lofty  and  nearly  vertical  cliffs  of  variegated  rock, 
standing  out  in  bold  contrast  from  the  bright  green  of  the  woods 
above ;  through  which  and  above  all  the  hoary  peaks  and  extreme 
summits  of  the  hills  are  occasionally  seen  to  peer; — on  the  south  side 
the  gently  swelling  hills  and  valleys  richly  carpeted  by  a  luxurious 
growth  of  mixed  forest  timber ;  and  finally  at  the  upper  arm,  the 
extensive  soft  green  plain,  suggestive  of  cornfields  and  farm  lands, 
with  the  sharply-cut  outline  of  the  distant  mountains  which  form 
the  background,  all  combine  to  give  a  succession  of  landscapes 
an  artist  might  revel  in,  and  scenes  to  charm  the  tourist  or 
traveller. 

The  cove  inside  of  King's  Point  (which  for  convenience  we 
shall  call  King's  Gove),  although  limited  in  extent,  is  nearly 
perfect  as  a  harbour  in  every  respect.  The  northern  half,  which 
includes  an  area  of  about  4j^  acres,  is  perfectly  sheltered  from  all 
winds,  and  the  soundings  and  holding  ground  are  all  that  could 
be  desired.  In  the  little  vessel  that  I  v\as  on  board  of  there,  we 
dropped  our  anchor  in  6  fathoms,  within  20  fathoms  of  the  beach, 
which  is  of  sand.  The  southern  half,  although  exposed  to  the 
northerly  strip  of  the  upper  ai-m,  is  nevertheless  a  secure  anchorage, 
as  the  heavy  seas  that  roll  into  the  outer  arm  with  easterly  gales 
are  effectually  broken  at  Mansfield  Point. 

Copper  mining  being  now  nearly  established  as  a  settled 
industry  in  the  South-west  Arm,  the  importance  and  value  of 
King's  Cove  cannot  be  overrated ;  and  that,  not  only  as  the  best 
and  securest  of  harbours  for  vessels  bound  to  or  from  the  mines, 
but  as  the  very  best  terminus  for  a  road  or  railroad,  which  will 
connect  the  eastern  and  western  shores  of  the  island.  Although 
anchorcLge  can  be  obtained  at  Yellowfox  Cove,  and  at  several  parts 
near  the  south  shore  of  the  lower  arm,  in  moderate  weather, 
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these  in  no  case  are  worthy  of  being  recognised  as  harbours, 
being  all  more  or  less  insecure  in  stormy  weather,  particularly 
with  easterly  winds.  The  depth  of  the  water  in  the  middle  of  the 
arm  below  Mansfield  Point  is  enormous,  and  soundings  have  been 
had  at  many  parts  within  a  hundred  yards  of  the  south  shore  of 
upwards  of  90  fathoms.  Above  Mansfield  Point  the  water  gradually 
shallows ;  the  lead  carrying  from  12  to  10,  and  finally  to  6  fathoms, 
approaching  and  entering  King's  Cove.  During  the  season, 
Mr.  Charles  Harvey,  guided  by  instructions  from  me,  as  to  the 
route  to  be  followed,  surveyed  a  line  for  a  road  from  King's  Goye 
to  Bay  of  Islands,  which  passes  over  a  level,  and  in  many  cases  a 
fertile  country,  nearly  the  whole  distance;  crossing  the  central 
Carboniferous  trough  about  its  widest  part,  the  whole  measured 
distance  being  about  100  miles. 

In  my  Beport  for  the  year  1865  I  attempted  to  draw  attention 
to  the  facilities  that  exist  for  communication  between  the  eastern 
and  western  shores,  by  the  natural  depressions  which  intersect  the 
island  between  HalTs  Bay  and  the  Bay  of  Islands ;  and  at  the  same 
time  pointed  out  the  probable  existence  of  workable  coal  in  the  region 
surrounding  the  northern  end  of  the  Grand  Pond,  I  have  also 
repeatedly  represented  that,  in  consequence  of  the  surface  of  the 
ground  being  thickly  covered  by  drift  and  dense  vegetation,  out- 
crops of  the  rock  were  rarely  to  be  seen,  or  where  seen  at  all,  only 
to  a  very  limited  extent,  it  would  therefore  be  advisable  to  have 
the  area  known  to  be  spread  over  by  rocks  of  Carbonifei-ous  age, 
tested  for  coal  with  the  boring  rod.  This  experimental  operation 
is  now  imperatively  called  for,  as  much  of  the  future  progress  of 
the  country  will  depend  upon  the  result.  That  the  rocks  which 
occupy  the  region  in  question  are,  as  represented  in  my  geological 
map,  of  Carboniferous  age,  there  is  no  doubt  whatever ;  and  that 
there  is  Goal  associated  with  these  rocks  is  also  perfectly  well 
known ;  but  as  the  mineral,  so  far  as  my  experience  go^s,  only 
shows  itself  in  very  thin  irregular  seams,  varying  from  3  to  17 
inches  in  thickness,  or  in  broken  fragments  among  the  debris 
along  the  shores,  its  importance  as  an  economic  product  cannot  be 
proved  without  actual  experiment 

No  one  who  has  seen  the  country  through  which  Mr.  Harvey's 
survey  passes,  can  hesitate  to  pronounce  much  of  it  as  admirably 
adapted  for  settlement,  while  the  forest  around  is  still  capable  of 
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yielding  abondance  of  good  timber^  notwithstanding  the  reckless 
destruction  to  which  a  large  proportion  of  it  has  been  exposed ; 
and  in  addition  to  these  advantages,  should  coal  seams  of  workable 
thickness  be  met  with  in  the  central  Carboniferous  trough,  with 
copper  and  lead  mines  in  operation  on  each  side  of  the  island,  ihe 
eonstrueUon  of  a  railroad  to  connect  all  the  varied  industries  that 
will  be  called  into  existence,  becomes  a  paramount  necessity. 

In  consideration  of  these  views,  I  feel  constrained  to  urge 
upon  the  Executive  Government  the  necessity  of  extreme 
caution  as  to  the  disposal  of  these  lands,  either  as  grants  or 
licences,  as  the  acquisition  of  such  property  by  persons  interested 
only  in  making  profitable  speculation  will  assuredly  retard  the 
general  development  so  much  to  be  desired.  In  accordance 
with  instructions  I  received  at  St.  John's,  I  laid  off  three 
settlement  lots,  intended  to  contain  an  area  of  100  acres  each, 
but  which,  in  consequence  of  broken  frontage,  only  contain  272 
acres  altogether.  These  were  laid  off  from  a  base  line  across 
King's  Cove,  bearing  from  King's  Point  8.  45°  W.  (true),  48 
chains.  This  base  was  divided  into  three  equal  parts  of  16 
chains,  whence  divisional  lines  were  drawn  at  right  angles  for  the 
required  distance  inland.  Excluding  the  portions  which  lie  in 
the  waters  of  the  cove,  occasioned  by  the  irregularity  of  front- 
age, the  lots,  which  are  marked  and  picketed  on  the  ground, 
contain  respectively  89,  83,  and  100  acres,  nearly  all  of  which 
is  level,  heavily  timbered,  excellent  agricultural  land,  with 
beautiful  streams  of  water  intersecting,  and  numerous  apparently 
perennial  springs.  As  there  is  an  extensive  back  country  capable 
of  being  reclaimed,  between  King's  Cove  and  Indian  Brook,  and 
much  of  the  land  on  both  sides  of  the  arm  above  Battling  Brook 
and  Mansfield  Point  might  be  profitably  brought  into  cultivation, 
I  should  recommend  that  these  latter  tracts  be  laid  off  for  settle- 
ment purposes,  while  the  whole  of  the  272  acres  laid  off  by  me 
should  be  reserved  as  a  Uywn  plot  and  subdivided  into  building 
lots,  of  not  more  than  one  square  acre  each. 

Under  such  circumstances,  and  with  the  prospect  of  a  large 
mining  population  to  supply  with  produce,  the  settlement  of  this 
country,  especially  along  the  line  of  road,  may  be  considered  as 
assured,  and  from  what  has  been  stated  it  will  be  obvious  that 
Sing's    Cove   is  probably    destined    to    become    an   important 
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terminnSy  particularly  Bhoold  a  railroad  be  resolyed  npoD,  for 
which  it  is  in  all  respects  admirably  situated.  Should  seams  of 
coal  be  discoyered  by  the  boring  rod  in  the  Grand  Pond  regi(m, 
of  sufficient  thickness  to  be  profitably  worked,  I  conceive  that  a 
railroad  will  be  found  the  best,  and  in  the  long  run  the  most 
economical  means  of  bringing  the  Tarious  industries  into  con* 
nected  operation;  and  even  should  the  central  coal  basin  proye 
unproductiye,  there  is  still  the  field  of  St.  Gorge's  Bay  to  be 
tested,  where  I  haye  reason  to  belieye  a  few  seams  exist  well 
worthy  of  a  trial ;  whence  the  mineral  could  easily  be  transported 
to  the  terminus  at  the  Bay  of  Islands  by  steamers ;  while  at  the 
same  time  the  agricultural  and  horticultural  produce  of  that 
fertile  region  would  be  conveyed  by  the  same  means. 

In  the  meantime  the  large  and  rapidly  increasing  mining 
population,  which  in  Notre  Dame  Bay  at  the  present  time 
amounts  to  about  5000,  and  probably  by  the  year  1884  will  be 
20,000,  are  entirely  supplied  with  all  the  necessaries  of  life,  as 
well  as  a  large  amount  of  lumber  for  building,  from  abroad ;  all 
of  which  might  be  produced  in  the  country  close  by,  and  par- 
ticularly along  the  line  of  road  across  the  island,  so  that  it  must 
clearly  be  of  the  first  importance  to  the  enterprising  capitalists  so 
largely  interested  in  mining  adventure,  to  forward  the  readiest 
and  best  means  of  communication  without  delay;  and  it  is  to 
them  rather  than  any  other  body  that  we  must  look  to  carry  out  a 
scheme  which  eventually  must  result  in  enormous  benefit  to  the 
colony  at  large.  I  believe  that  data  could  be  obtained  to  show 
that  the  cost  of  freight  alone  to  the  mining  proprietors,  under 
the  present  system,  would  in  a  few  years  be  nearly  sufficient  to 
cover  the  expense  of  building  a  railway  on  the  line  already 
indicated,  without  taking  into  consideration  the  inconvenience  and 
risk  that  would  be  avoided  by  its  means  when  once  established 
and  in  working  order. 

Mineral  Lands. 

In  order  to  lay  down  the  boundary  lines  of  certain  mineral 
grants,  I  re-surveyed  the  reach  of  South-west  Arm  between  Birchy 
Head  and  Mansfield  Point,  marking  and  picketing  the  dividing 
lines  of  each  lot,  from  the  coaat|  as  nearly  as  possible  to  accord 
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with  the  descriptions  furnished  by  the  Surveyor-General's  office. 
Of  these  lots  there  are  three,  of  which  two  are  adjacent,  the 
divisional  line  running  from  the  Naked  Man  rock  due  south 
magnetic,  or  S.  83^  30'  E.  from  the  true  meridian  one  mile.  The 
eastern  boundary  of  the  third  location  comes  to  the  shore  a  little 
way  inside  or  west  of  Birchy  Head,  and  was  marked  by  posts 
and  pickets  so  as  to  embrace  an  equal  area  with  the  others  of 
one  square  mile  of  surface.  A  plan  with  descriptions  of  those 
locations  was  furnished  to  the  Executive  in  September  last. 

While  I  was  thus  engaged,  Mr.  Howley  proceeded  with  the 
coast  survey  south  of  Little  Bay  Head.  An  account  of  his  labours 
will  be  found  appended,  by  which  it  will  be  seen,  that  during  the 
last  two  seasons,  the  geological  survey  has  furnished  data  for  a 
reliable  map  of  the  whole  coast  of  Notre  Dame  Bay  from  Shoe 
Cove,  near  Cape  St.  John,  to  Badger  Bay  on  its  southern  side, 
including  many  of  the  islands ;  which  work  has  since  been  pro- 
tracted on  a  scale  of  2^  inches  to  1  mile.  With  such  a  map,  I  can 
see  no  reason  why  the  system  I  recommended  eleven  years  ago  for 
subdividing  the  land  for  licences  and  grants  should  not  now  be 
adopted ;  the  want  of  which  has  already  occasioned  so  much  con- 
fusion and  litigation.  It  is  true  that  the  evil  has  extended  so  far 
that  discrepancies  and  irregularities  exist  which  can  never  here- 
after be  remedied ;  but  it  is  still  possible  to  block  off  unoccupied  or 
unclaimed  lands,  in  such  a  fashion  as  to  prevent  confusion  hereafter. 
For  instance ; — suppose  the  region  between  Notre  Dame  Bay  and 
the  Exploits  River  to  be  all  unoccupied  ground ;  let  the  whole  area 
be  blocked  off  upon  the  map  in  single  square  miles ;  the  lots 
ranging  from  north  to  south  to  be  marked  by  letters  ABC,  &c., 
while  from  east  to  west  they  will  be  numbered  1,  2,  3,  &o.  An 
applicant  for  a  licence  of  search  upon  such  a  plan  would  then 
indicate  .the  ground  he  desired  to  examine,  by  applying  for  lot 
A 1,  A  2,  A  3,  and  so  on,  instead  of  producing  a  scrap  of  paper  with 
some  unintelligible  strokes  scrawled  over  it,  which  professed  to  be, 
and  have  hitherto  been  received,  as  descriptions  of  localities.  The 
lessee  would  then  have  the  privilege,  as  before,  of  selecting  one 
out  of  the  three  square  miles  as  a  grant ;  while  the  Government 
on  one  hand,  and  the  lessee  on  the  other,  would  harm  no  difficulty 
in  determining  the  exact  position  of  the  respective  lota  on  the 
natural  surface. 
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For  the  present,  I  consider  it  advisable  to  abstain  from 
going  into  details  of  structure,  distribution,  mineral  and  litho- 
logical  characters,  as  regards  the  metamorphic  rocks  of  the  region 
until  more  thoroughly  investigated.  The  subject  is  one  of  much 
interest,  but  is  surrounded  by  many  difficulties,  some  of  which  are 
so  formidable  that  it  would  be  hazardous  to  express  very  confident 
opinions  before  all  the  circumstances  of  the  case  are  fully  studied 
out  The  general  structure  and  distribution  of  the  formations  as 
given  in  former  Reports,  and  illustrated  on  my  small-scale  geolo- 
gical map,  I  have  hitherto  found  no  occasion  to  materially  alter, 
although  as  every  year  produces  some  new  facts  relating  to  one  or 
other  of  these  formations,  a  certain  modification  of  former  views 
may  eventually  be  required. 

As  there  will  probably  be  a  great  demand  for  information 
regarding  the  mining  regions  hereafter,  I  beg  to  suggest  that  the 
map  of  Notre  Dame  Bay,  as  laid  down  by  the  geological  survey  on 
a  scale  of  1  inch  to  1  mile,  should  be  lithographed  and  published 
without  delay. 

I  have  the  honour  to  be, 

Tour  Excellency's  most  obedient  servant, 

Alexander  Murray. 

To  His  Excellency  Sir  John  H.  Glover,  G.C.M.G., 
Governor  of  Newfoundland,  &c.,  St.  John's. 
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Geological  Subvkt  Office, 

St.  John's,  JVrdniory  28<^  1879. 

Sir, — Early  last  spring  and  previous  to  setting  out  on  our  usual 
field  labours,  the  Government  requested  that  I  should  proceed  to 
Conception  Bay  to  examine  the  north  shore  thereof,  the  reported 
existence  of  copper  at  some  parts  of  which  having  given  rise  to  the 
supposition  that  deposits  of  this  and  other  mineral  economic  sub- 
stajices  might  be  found  in  available  quantities.  On  my  return 
from  this  expedition  I  furnished  you  with  the  following  Beport  for 
the  information  of  the  (Government : — 
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GaOLOOIOAL  SUBTET  OFFICE, 

St.  John's,  May  20M,  1878. 

Sir, — In  compliance  with  the  desire  of  the  Government,  I  pro- 
ceeded across  Conception  Bay  on  the  4th  instant,  to  make  an 
examination  of  tliat  part  of  its  north  shore  included  in  the  district 
of  13ay-de- Verde.  After  a  short  detention  at  Carbonear,  I  started 
on  Monday  the  6th  for  Northern  Bay,  which  was  reached  early  the 
same  morning.  This  being  the  most  central  settlement  on  the 
shore,  and  conveniently  situated  for  investigating  the  facts  regai-d- 
ing  the  rumoured  existence  of  copper  ore,  was  selected  as  my  place 
of  residence  for  the  time  being. 

From  Northern  Bay  the  examination  of  the  country  up  and 
down  the  shore,  as  well  as  inland,  was  conducted  as  far  as  was 
deemed  necessary.  Bay-de- Verde  proper  was  not  visited,  my  in- 
vestigation in  that  direction  terminating  at  Caplin  Covo,  situated 
within  9  miles  of  the  former  locality.  The  aspect  of  the  country 
generally  towards  the  extremity  of  the  peninsula  did  not  warrant 
my  proceeding  farther,  more  especially  as  you  had  long  previously 
made  a  special  examination  of  tliat  portion  of  the  coast.  The  general 
character  of  the  rocks  met  with  throughout  the  region  bears  so 
striking  a  lithological  resemblance  to  those  in  the  neighbourhood 
of  St.  John's,  that  there  can  be  little  liesitation  in  classing  them  as 
Huronian.  At  Carbonear,  and  eastward  along  the  road,  slates  of  a 
bluish-grey  colour,  fine  and  even  in  texture,  and  cleaving  into 
irregular  oblong  fragments,  are  met  witli.  These  slates  at  first 
occupy  a  considerable  strip  of  country,  spreading  out  in  a  series  of 
synclinal  and  anticlinal  folds,  lower  measures  being  occasionally 
brought  to  the  surface  on  the  axis  of  the  latter.  The  outer  points 
of  the  coast  eastward  are  occupied  chiefly  by  these  slates  as  far  as 
Plambro  Head.  At  Western  and  Northern  Bays  in  particular 
there  is  a  considerable  thickness  displayed.  They  would  appear 
to  be  the  equivalents  of  division  d  of  your  Huronian  section.* 
Besting  upon  these  slates  in  regular  sequence,  and  forming  a 
series  of  elevated  ridges  inland,  are  seen  the  greenish-grey  Signal 
Hill  sandstones,  division  6,  of  section,  which  come  out  to  the  shor 
in  great  force  at  the  head  of  Northern  Bay,  where  they  form  per- 
pendicular cliflfs  on  either  side  of  the  harbour.  Thence  they  strike 
along  shore  and  seem  to  run  out  between  Flambro  Head  and 

*  See  Report  for  1868. 
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Gaplin  Cove.  At  the  latter  place  the  red  sandstones,  diyision  f^ 
come  in,  occupying  the  coast  towards  Bay-de-Verde  and  beyond, 
forming  also  the  island  of  Baecalieu  in  their  eastern  extension. 
From  Flambro  Head  they  strike  inland,  sweeping  across  the 
peninsula,  and  exhibit  themselves  along  the  southern  shore  of 
Trinity  Bay  for  a  considerable  distance.  They  crop  out  along  the 
roadside  in  several  places,  and  are  seen  to  form  a  high  bluff  raised 
considerably  above  the  general  level,  at  about  a  mile  back  from 
the  head  of  Northern  Bay.  From  hence  they  trend  north-westerly 
across  the  country,  receding  rapidly  from  the  shore.  I  have  been 
informed  that  the  red  conglomerates,  division  ^,  of  section,  are  met 
with  about  half-way  across  the  peninsula,  probably  in  the  axis  of 
one  of  the  many  synclinal  depressions.  The  general  dip  of  the 
strata  all  along  the  coast  varies  from  N.  65°  W.,  to  N.  5**  W.  mag- 
netic, the  average  angle  of  inclination  being  about  32°.  This  incli- 
nation invariably  increases  inland  and  ranges  from  <20**  to  <50^. 

It  will  be  seen,  by  reference  to  your  Huronian  section  in  the 
Report  for  1868,  that  with  the  exception  of  the  lower  divisions  (a,  6, 
and  c),  all  or  nearly  all  the  formation  as  there  described  is  repre- 
sented here.  No  strata  newer  than  Huronian  were  anywhere  met 
with,  and  should  such  have  at  any  time  existed,  they  have  long 
since  been  denuded.  Were  any  portion  left  by  an  older  denu- 
dation, the  abrading  action  of  ice  in  more  modem  times,  which  is 
everywhere  apparent,  would  readily  account  for  their  total  dis- 
appearance. This  ice  action  is  well  displayed  along  the  entire 
coast,  not  only  in  the  rounded  and  grooved  outline  of  the  hill 
ranges,  but  also  in  several  of  the  more  extensive  valleys,  many  of 
which  contain  glacial  moraines.  The  till  and  boulder  clays  form 
deep  deposits  in  all  those  lower  levels,  and  rocTie  motUonnh  is 
exhibited  in  the  valley  extending  inland  from  Salmon  Cove.  The 
surface  of  the  rocks  wherever  exposed  are  smoothly  worn  and 
grooved,  the  general  direction  of  the  grooves  corresponding  with 
that  of  the  valleys  bearing  about  east  and  west  magnetic^. 

The  occurrence  of  copper  pyrites  at  Northern  Bay  having 
recently  drawn  much  attention  to  the  place,  a  great  part  of  my 
time  was  spent  in  the  examination  of  that  locality.  Ihe  ore  was 
found  to  be  confined  principally  to  the  slates  of  division  d,  and  did 
not  seem  to  penetrate  to  any  extent  into  the  sandstones  of  division  «, 
which  come  immediately  in  front  of  the  slates,  and  form  the  cliff 
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at  the  head  of  the  harbour.  Nomeroas  small  fissures  or  irregular 
cracks  are  seen  to  intersect  the  face  of  tiie  cliffs,  probably  chiefly 
dae  to  shrinkage,  or  some  slight  displacement ;  but  the  com- 
paratively undisturbed  condition  of  the  strata  does  not  point  to 
any  great  removal  from  its  normal  position.  At  one  place  four  of 
these  cracks  were  observed  to  contain  thin  strings  of  copper  pyrites, 
most  of  which  had  become  decomposed,  and  occasioned  coatings  of 
the  green  and  blue  carbonates  of  copper  along  the  edges  of  the 
cracks.  Much  of  the  cliff  has  fallen  from  time  to  time,  and 
usually  having  given  way  along  the  lines  of  these  fissures,  large 
surfaces  are  now  exposed  so  stained.  This  circumstance  has  led 
inexperienced  persons  to  imagine  that  such  indicate  valuable 
deposits  of  the  mineraL  A  little  farther  out  on  the  north  side  of 
the  harbour  similar  indications  were  observed,  and  at  one  place  a 
thin  wedge-shaped  layer  of  soft  killas  slate  was  seen  to  contain 
Uttle  nests  and  bunches  of  ore,  while  a  quartz  vein  intersecting 
the  same  also  contained  little  nests  and  strings  of  copper  pyrites. 
On  the  south  side  of  the  harbour  one  small  gash  vein  occurs  in 
which  a  small  quantity  of  copper  and  iron  pyrites  were  also 
observed.  Excepting  in  the  above-mentioned  instances,  I  have 
nowhere  seen,  nor  heard  o^  any  metallic  indications  worthy  of 
notice  along  the  whole  coast,  further  than  the  occasional  presence 
of  oxide  of  manganese.  This  latter  mineral  is  frequently  indicated 
by  the  roadside,  and  on  some  of  the  more  slaty  portions  of  the  cliffs, 
by  films  or  coatings  of  the  black  oxide  formed  on  the  exterior  sur- 
fEices  of  the  slates,  and  many  of  the  superficial  boulders  scattered 
over  the  country.  In  the  vicinity  of  Oarbonear  small  quantities 
of  wad  or  bog  manganese  were  observed  in  some  of  the  drier 
peaty  portions  of  the  surface  soil. 

Among  the  slates  of  division  c2,  more  especially  in  the  imme- 
diate vicinity  of  Garbonear,  tolerably  good  slates  are  sometimes 
found,  which  answer  the  purpose  of  covering  drains,  sewers,  &c., 
and  are  admirably  adapted  for  the  construction  of  stone  walls  and 
bridge  abutments.  The  finer-grained  portions  of  these  slates 
(which  are  all  more  or  less  arenaceous  and  have  a  tendency  to 
cleave  into  oblong  fragments),  when  not  too  hard,  make  very  good 
whetstones.  Specimens  of  the  latter  may  be  had  in  abundance  on 
the  beach  at  Garbonear  amongst  the  loose  shingle. 

The  green  and  red  sandstones  of  divisions  e  and  /,  which  spread 


433  GEOLOGICAL  8UBV«Y  OP  NEWFOUNDLAND. 

over  80  large  an  aiea  of  the  country,  will  be  fonnd  here  as  else- 
where to  famish  an  unlimited  supply  of  building  material,  sueli  ad 
that  now  so  much  used  in  St.  John's  for  "house  foundations^  &c.; 
but  unless  a  local  demand  should  spring  up,  I  fear  it  can  never 
become  of  much  importance  as  an  element  of  wealth. 

Agriculture  worthy  of  the  name  can  be  said  to  have  no  real 
existence.  The  soil,  which  is  for  the  most  part  thin  and  poor,  is 
encumbered  with  such  an  enormoas  accumulation  of  boulders, 
that  the  labour  of  rendering  it  at  all  fit  for  cultivation  is  almost 
incredible.  Nevertheless  the  industry  and  perseverance  of  tie 
inhabitants,  which  is  worthy  of  the  highest  commondatiou,  has 
succeeded  in  accomplishing  this,  and  in  each  settlement  there  is  a 
su£Scient  amount  cleared  to  furnish  a  supply  of  potatoes  and  other 
vegetables  for  the  wants  of  the  people,  and  in  some  places  sufficient 
hay  is  raised  for  the  maintenance  of  a  few  hoad  of  cattle.  It  is, 
however,  to  be  regretted  that  so  much  toil  and  genuine  hanl  lalxair 
could  not  be  directed  to  localities  where  the  land  miirht  l>o 
expected  to  yield  a  more  remunerative  return. 

Sheep  raising  might  be  made  a  source  of  profit  and  indeponJ- 
ence  to  many  of  the  inhabitants,  but  it  would  be  of  eoiir>" 
necessary  in  the  first  jilaco  to  exterminate  the  useless  lialf-starvo-l 
wolfish  curs  which  abound  throughout  the  district,  and  then  tu 
introduce  a  much  improved  breed  of  sheop. 

Timber  of  all  kinds  is  now  beconiiui:^  vory  scarco,  tlio  irrt-ator 
portion  of  what  ha<l  formerly  existed  having  Ikmmi  <l«'strov.  <]  Iv 
fires.  In  many  localities  the  iiihahitants  are  ohllircd  in  ij;^  ].  nj 
distances  to  procure  a  supply  of  iirewoo'l,  an  1  still  l*.nT]i«r  Iit 
timber  suitable  for  house  and  boat  buildinir.  This  lattn-  will  in  .i 
few  years  be  exhausted;  even  now  tlios.^  ulio  have  erat't  lar_:<- 
enough  find  it  more  convenient  to  go  1o  Ixaiuloni  Souml  in  riinitv 
Bay  for  such  timber. 

The  want  of  good  harbours  on  tin's  sliore  is  scm^h^Iv  Mt. 
Nowhere  is  there  a  creek  or  cove  in  whicli  a  crnft  of  lifry  fuiis 
burthen  can  moor  in  safety,  and  it  is  i»ii]y  wlicii  tlio  \\iiifls  an-  olV 
shore  that  any  attempt  at  landing  <aii  1k'  made  in  most  pI;r<.M'<. 
In  Northern  Bay,  whieh  is  one  oT  tlic  (l'Mp(>t  iii.lriitutitins.,  <;v<  rv 
fishing  stage  was  swept  away  dniin:-  ih*  ]  a^t  wint.-i-.  Ii  ^taiic^s 
not  unfrequently  oeeur  in  the  fall  cf  iIk-  u  a:.  \^}:' n  ^>t>:\\<  ri'tni-jiinu" 
from  St,  Johns  with  supplies, are  cun. )•<•!!.  .1  ii.iai  .>iii  >.-  oi'  wrailn.r 
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to  ran  for  Garbonear  or  Harbour  Grace,  where  weeks  sometimes 
elapse  before  they  can  again  approach  the  shore  to  land  their 
cargoes. 

In  conclusion,  I  would  add  that  as  the  cultivation  of  the  land 
(such  as  it  is)  appears  to  be  the  only  auxiliary  to  the  fisheries,  its 
encouragement  is  very  desirable  in  order  to  enable  the  inha- 
bitants to  maintain  themselves  in  some  degree  of  comfort  and 
independence. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

James  P.  Howley. 

To  Alexander  Murray,  Esq.,  C.M.G.,  F.G.S., 
Director  Geological  Survey. 


Introduction  to  General  Bbpobt. 

In  the  month  of  June  last  I  left  St.  John's  in  company  with 
yourself  and  party  for  Notre  Dame  Bay,  to  continue  the  trigono- 
metrical survey  of  the  coast-line  commenced  last  year.  But  before 
entering  upon  the  principal  portion  of  the  work  it  was  necessary 
to  revisit  Green  Bay,  in  order  to  complete  the  surveys  of  tho 
Middle  Arm,  and  the  upper  portion  of  the  south-west  arm  of  that 
bay,  which  unavoidably  were  left  unaccemplished  last  year.  This 
work  concluded,  we  next  proceeded  to  Little  Bay  to  resume  the 
survey  at  the  headland  of  that  name.  After  establishing  a  true 
meridian  line  at  Wild  Bight,  Little  Bay,  and  fixing  the  position 
of  Little  Bay  Head  by  a  series  of  triangles,  the  survey  was  thence 
continued  along  the  coast  without  intermission  to  the  eastern  head 
of  Badger  Bay.  This  extensive  portion  of  the  bay,  which,  besides 
many  minor  arms  and  creeks,  includes  the  following  important 
inlets,  viz.  Little  Bay,  Hall's  Bay,  Babbit's  Arm,  Sop's  Arm,  and 
Badger  Bay  ;  all  of  which  were  instrumentally  surveyed  in  detail, 
by  continuous  measured  lines  from  point  to  point  of  the  shore,  and 
a  regular  connected  system  of  triangulation.  Sunday  Cove  Island 
partly  surveyed  last  year,  Pilley's  Island,  and  a  great  portion  of 
Triton  Island  were  also  included.  The  latter  part  of  the  work, 
especially  in  the  neighbourhood  of  these  great  islands,  was  of  a 
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orer  bo  large  an  area  of  the  oountry,  wfll  be  ibond  h^e  as  elae- 
where  to  funuah  an  nulimited  supply  of  boilding  material,  soch  as 
that  now  so  mach  used  in  St.  John's  tcft  lionse  fonndatkms,  &c. ; 
but  unless  a  local  demand  should  spring  up,  I  fear  it  can  never 
become  of  much  importance  as  an  element  of  wealth. 

Agriculture  worthy  of  the  name  can  be  said  to  haye  no  real 
existence.  The  soil,  which  is  for  the  most  part  thin  and  poor,  is 
encumbered  with  such  an  enormous  accumulation  of  boulders, 
that  the  labour  of  rendering  it  at  all  fit  for  cultiration  is  almost 
incredible.  Nerertheless  the  industry  and  perseverance  of  the 
inhabitants,  which  is  worthy  of  the  highest  commendation,  has 
succeeded  in  accomplishing  this,  and  in  each  settlement  there  is  a 
su£Scient  amount  cleared  to  furnish  a  supply  of  potatoes  and  other 
vegetables  for  the  wants  of  the  people,  and  in  some  places  su£Scient 
hay  is  raised  for  the  maintenance  of  a  few  head  of  cattle.  It  is, 
however,  to  be  regretted  that  so  much  toil  and  genuine  hard  labour 
could  not  be  directed  to  localities  where  the  land  might  be 
expected  to  yield  a  more  remunerative  return. 

Sheep  raising  might  be  made  a  source  of  profit  and  independ- 
ence to  many  of  the  inhabitants,  but  it  would  be  of  course 
necessary  in  the  first  place  to  exterminate  the  useless  half-starved 
wolfish  curs  which  abound  throughout  the  district^  and  then  to 
introduce  a  much  improved  breed  of  sheep. 

Timber  of  all  kinds  is  now  becoming  very  scarce,  the  greater 
portion  of  what  had  formerly  existed  having  been  destroyed  by 
fires.  In  many  localities  the  inhabitants  are  obliged  to  go  long 
distances  to  procure  a  supply  of  firewood,  and  still  farther  for 
timber  suitable  for  house  and  boat  building.  This  latter  will  in  a 
few  years  be  exhausted ;  even  now  those  who  have  craft  large 
enough  find  it  more  convenient  to  go  to  Kandom  Sound  in  Trinity 
Bay  for  such  timber. 

The  want  of  good  harbours  on  this  shore  is  severely  felt. 
Nowhere  is  there  a  creek  or  cove  in  which  a  craft  of  fifty  tons 
burthen  can  moor  in  safety,  and  it  is  only  when  the  winds  are  off 
shore  that  any  attempt  at  landing  can  be  made  in  most  places. 
In  Northern  Bay,  which  is  one  of  the  deepest  indentations,  every 
fishing  stage  was  swept  away  during  the  past  winter.  Instances 
not  unfroquently  occur  in  the  fall  of  the  year,  when  boats  returning 
from  St.  John  8  with  supplies,  are  com}>elled  from  stress  of  weather 


REPORT  FOR  1878.  483 

to  ran  for  Garbonear  or  Harbour  Grace,  where  weeks  sometimes 
elapse  before  they  can  again  approach  the  shore  to  land  their 
cargoes. 

In  conclusion,  I  would  add  that  as  the  cultivation  of  the  land 
(such  as  it  is)  appears  to  be  the  only  auxiliary  to  the  fisheries,  its 
encouragement  is  very  desirable  in  order  to  enable  the  inha- 
bitants to  maintain  themselves  in  some  degree  of  comfort  and 
independenoa 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

James  P.  Howley. 

To  Alexander  Murray,  Esq.,  C.M.G.,  F.G.S., 
Director  Geological  Survey. 


Introduction  to  GEt^ERAL  Bbpobt. 

In  the  month  of  June  last  I  left  St.  John's  in  company  with 
yourself  and  party  for  Notre  Dame  Bay,  to  continue  the  trigono- 
metrical survey  of  the  coast-line  commenced  last  year.  But  before 
entering  upon  the  principal  portion  of  the  work  it  was  necessary 
to  revisit  Green  Bay,  in  order  to  complete  the  surveys  of  the 
Middle  Arm,  and  the  upper  portion  of  the  south-west  arm  of  that 
bay,  which  unavoidably  were  left  unaccemplished  last  year.  This 
work  concluded,  we  next  proceeded  to  Little  Bay  to  resume  the 
survey  at  the  headland  of  that  name.  After  establishing  a  true 
meridian  line  at  Wild  Bight,  Little  Bay,  and  fixing  the  position 
of  Little  Bay  Head  by  a  series  of  triangles,  the  survey  was  thence 
continued  along  the  coast  without  intermission  to  the  eastern  head 
of  Badger  Bay.  This  extensive  portion  of  the  bay,  which,  besides 
many  minor  arms  and  creeks,  includes  the  following  important 
inlets,  viz.  Little  Bay,  Hall's  Bay,  Babbit's  Arm,  Sop's  Arm,  and 
Badger  Bay ;  all  of  which  were  instrumentally  surv^eyed  in  detail, 
by  continuous  measured  lines  from  point  to  point  of  the  shore,  and 
a  regular  connected  system  of  triangulation.  Sunday  Cove  Island 
partly  surveyed  last  year,  Pilley's  Island,  and  a  great  portion  of 
Triton  Island  were  also  included.  The  latter  part  of  the  work, 
especially  in  the  neighbourhood  of  these  great  islands,  was  of  a 
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very  intricate  character,  owiog  to  the  many  narrow  crooked 
channels  studded  with  islands  on  every  side,  which  involved  a  con* 
siderably  increased  amount  of  instrumental  work.  I  took  occasion 
while  in  this  neighbourhood  of  sounding  the  depths  of  water  in 
several  of  these  channels,  with  a  view  to  ascertaining  whether  navi- 
gation was  practicable  for  large  craft  between  the  islands  and  the 
mainland.  To  the  southward  of  Pilley's  Island  it  proved  to  be 
perfectly  feasible  though  rather  intricate;  but  in  Sunday  Gove 
Tickle  there  is  a  shallow  bar  extending  across  at  its  narrowest 
part,  which  would  not  admit  of  craft  drawing  over  6  feet  of  water 
passing  through  at  any  time. 

The  disci-epancies  of  the  old  coast  chart,  so  frequently  alluded 
to,  were  at  some  parts  more  palpable  than  any  hitherto  met  with. 
The  defects  in  the  general  outline  of  the  coast,  and  in  the  positions 
of  the  principal  headlands,  were  less  obvious  than  in  the  details  of 
the  arms  and  bays.  These  latter  were  invariably  exaggerated  both 
in  length  and  breadth,  while  some  important  loc^ties  were  placed 
several  miles  out  of  their  true  positions.  In  other  cases  deep 
indentations  were  merely  represented  by  a  slight  curve  in  the 
fihore,  while  several  islands  and  rocks  were  entirely  omitted. 
Grave  errors  were  also  detected  in  the  soundings,  which  have 
heretofore  deterred  vessels  from  approaching  the  narrow  tickles 
south  of  Pilley's  Island.  Depths  of  16,  21,  and  22  fathoms  were 
found  where  the  chart  represents  but  2,  and  from  5  to  11  fathoms 
in  places  barred  off  as  inaiteessible.  In  one  case  a  dangerous  rock 
is  placed  upon  the  chart,  where  careful  soundings,  which  were 
borne  out  by  the  testimony  of  the  settlers  in  the  vicinity,  failed  in 
finding  any  such  obstruction. 

The  inutility  of  such  a  map,  either  for  the  purposes  of  naviga- 
tion, for  the  representation  of  geological  structure,  or  as  a  base  for 
laying  off  mineral  and  agricultural  lands  must  be  quite  obvious. 
Its  adoption  hitherto  for  the  latter  purpose  has  led  to  much  con-« 
fusion  and  been  the  cause  of  great  annoyance  and  inconvenience 
to  the  Government,  by  giving  rise  to  disputes  in  reference  to 
boundaries  of  mineral  locations.  Already  the  map  of  last  season's 
work  has  been  found  serviceable  in  several  instances  to  rectify 
some  of  these  errors.  Should  our  mining  development  continue  to 
increase  at  its  present  rate,  the  value  and  importance  of  a  correct 
map  cannot,  I  think,  fail  to  be  generally  recognised. 
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The  principal  purpose  for  which  this  survey  of  Notre  Dame 
Bay  was  undertaken^  having  for  its  object  the  correct  delineation 
of  the  coast-line,  whereon  the  numerous  mining  licences  and  grants 
could  be  properly  laid  down,  it  became  absolutely  necessary  to 
devote  all  my  time  and  attention  to  the  topographical  portion  of 
the  work.  It  was  consequently  out  of  my  power,  especially  in  such 
a  complicated  region,  to  bestow  on  the  details  of  geological  struc- 
ture that  degree  of  careful  study  which  the  subject  at  all  times 
demands.  Many  valuable  facts  were,  however,  observed  and 
noted,  which  may  be  the  means  of  throwing  some  light  upon  the 
problem  not  yet  satisfactorily  determined  regarding  the  exact 
horizon  of  the  cupriferous  formation. 

The  discovery  of  fossils  (Qraptolitea)  during  the  season,  in  strata 
of  black  shale,  so  intimately  connected  with  the  series,  is  a  matter 
of  considerable  interest,  and  may  lead  upon  further  investigation 
to  very  important  structural  determination  of  facts.  As  regards 
the  metalliferous  deposits,  the  opening  of  several  new  mines  will 
afford  opportunities  of  more  minute  investigation  into  their 
various  characteristics.  Although  having  much  in  common,  there 
are  nevertheless  in  many  instances  certain  peculiarities  not  only  in 
the  manner  of  deposition,  but  also  in  the  character  of  the  ores, 
which  must  not  be  overlooked.  To  those  who  are  interested  in 
mineral  development,  a  thorough  knowledge  of  these  facts  may 
prove  of  essential  service  as  a  guide  to  future  exploration  and  sue* 
cessful  mining ;  while  to  a  great  extent  the  expenditure  of  much 
capital  upon  unprofitable  locations  may  be  avoided. 

Before  venturing  to  speculate  upon  what  may  or  may  not  be 
the  precise  geological  structure  of  the  rocks  of  the  region  in 
question,  or  giving  an  account  of  their  mineral  character  as 
displayed  at  various  parts  of  their  distribution,  much  more 
minute  and  extended  investigation  will  be  required;  and  care- 
fully measured  sections  must  be  drawn  to  illustrate  the  rela- 
tive details  and  manifold  disturbances  by  which  they  have  been 
effected. 

I  shall  therefore  confine  myself  for  the  present  to  a  general 
description  of  the  geographical  features  so  far  as  the  work 
has  progressed,  adding  any  information  of  an  interesting  cha- 
racter as  I  proceed,  especially  in  relation  to  the  various  mining 
localities. 
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Geooraphioal  Features. 

The  north  shore  of  Notre  Dame  Bay  extends  in  a  pretty 
straight  line  and  on  a  general  bearing  from  the  true  meridian 
about  S.  54''  W.,  taking  the  South  Bill  of  Cape  St.  John  as  the 
starting-point  The  course  indicated  above,  after  crossing  over 
the  projecting  pomts  of  land  in  the  first  half  of  the  distance,  runs 
oat  into  the  water  at  Betts  Gove  Head,  and  again  strikes  the  land 
at  the  southern  point  of  the  middle  arm  of  Green  Bay,  where  it 
terminates  in  a  total  distance  of  30^  miles.  Proceeding  west- 
ward from  Cape  St.  John,  Shoe  Cove,  a  wide  open  bight,  is  the 
first  indentation  met  with.  It  has  no  harbour,  afibrds  but  little 
shelter  to  craft  of  any  size,  and  is  only  resorted  to  in  the  summer 
months  by  the  fishing  boats  from  various  parts  of  the  bay,  whose 
crews  are  engaged  in  prosecuting  their  calling  on  the  banks  and 
shoals  lying  off  the  cape.  There  is  little  or  no  soil  about  Shoe 
Cove,  the  character  of  the  surrounding  country  being  elevated  and 
barren  in  the  extreme ;  consequently  the  few  permanent  residents 
live  almost  exclusively  by  fishing  during  summer,  and  seal  hunting 
in  the  winter  months.  Lofty  mural  cliffs  bound  the  coast  between 
Shoe  Cove  and  Cape  St.  John,  presenting  a  bold  front  to  the  ocean, 
which  at  times  beats  against  them  with  such  terrific  violence  that 
there  is  no  venturing  within  miles  of  the  land.  Beaver  Gove,  a 
small  insignificant  fishing  station,  is  situated  2^  miles  west  of  Shoe 
Cove.  A  little  over  a  mile  farther  west,  or  just  8  miles  in  a 
direct  line  from  the  South  Bill,  Tilt  Cove  is  reached,  the  locality 
of  the  well-known  Union  mine.  It  is  a  narrow  nook  walled  in  by 
high  vertical  cliffs,  which,  on  its  eastern  side,  rise  abruptly  to  a 
height  of  nearly  500  feet.  A  pretty  sheet  of  fresh  water,  Winser 
Lake,  surrounded  by  an  amphitheatre  of  hills,  lies  just  behind  the 
narrow  beach  at  the  head  of  the  cove,  wliich  less  than  3  chains  in 
width  separates  it  from  the  salt  water.  The  mine  bluff,  a  low- 
rounded,  bare-topped  hill,  whose  exceedingly  ferruginous  brown- 
coloured  surface  at  once  betokens  the  presence  of  mineral  matter, 
is  situated  on  the  western  side  near  the  foot  of  the  lake.  Honey- 
combed by  numerous  drifts  and  stopes,  and  open  cuttings  on  the 
top  in  the  process  of  mining  the  ores,  the  bluff  has  undergone  con- 
siderable alteration  since  the  opening  up  of  the  mine.  Directly  in 
rear  of  this  bluff,  and  attaining  a  height  of  516  feet  above  high- 
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water  mark,  is  Murray's  Look-oot,  one  of  the  most  prominent 
sammits  in  the  immediate  neighbourhood  of  Tilt  Cove.  Bennett's 
Look-out  rises  on  the  opposite  or  eastern  side  of  the  pond,  to  a 
height  of  496  feet,  while  the  ridge  known  as  McKay's  Hill,  at  the 
head  of  the  lake,  is  scarcely  under  500  feet.  There  is  a  narrow 
fringe  of  level  land  close  to  the  margin  of  the  lake,  around  which 
a  good  road  has  been  constructed.  The  neat-looking  cottages  of 
the  miners  situated  along  the  upper  side  of  the  road,  with  the 
manager's  house  and  gardens,  add  much  to  the  natural  pic- 
turesqueness  of  the  place. 

For  a  full  description  of  the  mine  and  the  various  operations 
connected  with  its  earlier  development,  a  reference  to  your  Beport 
for  1867  will  be  found  sufficient 

The  country  surrounding  Tilt  Cove  is  rugged  and  broken  in 
outline,  aflfording  varied  and  often  picturesque  scenery.  Long 
Pond,  situated  about  half  a  mile  west  from  the  mine,  together  with 
its  immediate  surroundings,  presents  in  the  latter  respect  a  most 
delightful  picture.  The  hill  ranges  are  for  the  most  part  bare  of 
vegetation,  while  a  scanty  growth  of  timber  is  met  with  only  in  the 
ravines,  forming  the  lower  levels. 

Wild  Bight,  a  little  over  2  miles  west  of  Tilt  Cove,  is,  as  the 
name  implies,  merely  an  open  bay,  which  facing  eastward,  and  ex- 
posed to  the  full  force  of  the  Atlantic,  affords  no  shelter  to  vessels 
or  craft  of  any  kind.  At  the  extremity  of  the  point  of  land 
extending  eastward  on  the  south  side  of  the  Bight,  Bound  Harbour 
is  situated,  a  small  but  very  snug  nook,  having  a  narrow  entrance 
to  the  oval-shaped  basin  inside,  which  renders  it  a  secure  resort  for 
all  ordinary  sized  coasting  vessels. 

Snook's  Arm  is  the  next  indentation,  extending  inland  from 
Round  Harbour  about  2^  miles  in  a  north-westerly  direction.  It 
is  one  of  the  deepest  inlets  on  the  north  shore  of  the  bay,  but 
owing  to  the  straightness  of  its  shore-line,  does  not  offer  a  very  safe 
retreat  in  bad  weather.  At  its  extreme  head,  close  to  the  eastern 
side,  shelter  can  be  obtained  under  most  circumstances,  but  the 
water  is  very  deep  close  in  shore,  and  there  is  little  room  for  a 
vessel  to  swing.  Vertical  cliffs  present  themselves  on  either  side 
of  the  arm,  those  on  the  western  side  being  very  abrupt,  attaining 
at  Snook's  Head  a  height  of  nearly  600  feet.  This  conspicuous 
promontory,  standing  out  from  the  general  trend  of  the  coast,  is 
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distinctly  visible  from  most  parts  of  the  bay.  Snook's  Ann  and 
Bed  Cliff  ponds,  very  pictoresqne  sheets  of  water,  are  distant,  the 
former  abont  one,  and  the  latter  a  little  over  2  miles  north-westerly 
from  the  head  of  the  ami.  The  coontry  in  their  vicinity  partakes 
pretty  mach  of  the  same  character  as  that  in  the  neighboorhood  of 
Tilt  Cove,  being  perhaps  somewhat  more  wooded.  Bed  Cliff  Hills, 
whose  bare  rocky  summits  rise  immediately  north  of  the  lake  of 
the  same  name,  form  the  central  ridge  and  watershed  of  this  part 
of  the  peninsnk. 

Between  Snook's  Head  and  Betts  Cove,  a  distance  of  4j^  miles 
in  a  direct  line,  no  place  of  any  importance  occurs ;  the  coast  is 
very  ragged  and  precipitous.  Wild  Bight,  the  second  of  the 
name,  another  exposed  bay,  lies  on  the  western  side  of  Snook's 
Head.  Indian  Burying  Ground,  having  a  settlement  consisting  of 
three  or  four  families,  is  situated  about  midway  between  Snook's 
Head  and  Betts  Cove;  Bobies  Cove  and  Buttonhole  Cove  are 
merely  insignificant  creeks. 

Betts  Cove,  the  celebrated  locality  of  the  Betts  Cove  mine,  de- 
mands special  notice.  The  cove  itself  is  about  30  chains  wide  at 
its  entrance,  but  narrows  quickly  towards  its  extreme  head,  which 
only  attains  a  breadth  of  3  chains.  It  is  about  three-quarters  of  a 
mile  in  length,  and  has  a  slight  curve  towards  the  west.  Perpen- 
dicular,  sometimes  overhanging,  cliffs  rise  from  the  water's  edge  on 
either  side ;  those  on  the  eastern  side  being  particularly  grand  and 
imposing.  The  d6bris  derived  from  the  disintegration  of  their 
summits  frequently  forms  a  sloping  talus  towards  their  base,  hiding 
the  lower  portions  from  view.  This  is  constantly  being  added  to 
by  fresh  material  falling  from  above,  which  renders  them  dangerous 
to  approach.  A  few  chains  back  from  the  head  of  the  cove, 
another  towering  mass  of  rock  stretches  obliquely  across,  and 
trending  westward,  leaves  a  narrow  ravine  in  which  the  busy  little 
town  ia  situated.  A  small  stream  rising  from  some  ponds  in  the 
rear  meanders  through  this  ravine,  which  supplies  the  town  with 
fresh  water.  Another  little  brook,  or  rather  torrent,  pours  down  a 
ravine  on  the  eastern  side  of  the  cove,  which,  being  provided  with 
a  wooden  shute,  affords  great  facilities  to  the  shipping  collected 
here  during  the  summer  for  obtaining  an  abundance  of  pure, 
wholesome  fresh  water. 

Two  substantial  wharves  are  ranged  along  either  side  of  the 
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coye  where  several  large  vessels  can  lie  at  a  time,  ample  means 
for  securely  mooring  them  being  provided,  such  as  piers,  chains, 
and  stout  iron  ringbolts  fastened  into  the  solid  rock.  These  and 
other  necessary  appliances  render  the  naturally  exposed  and  other- 
wise poor  harbour  quite  secure  in  all  ordinary  weather.  A  large 
iron  buoy,  anchored  in  the  centre,  adds  greatly  to  the  facilities  for 
securiDg  and  warping  in  the  shipping.  The  principal  buildings, 
including  a  large  shop  and  store,  in  which  is  the  business  and  post- 
office,  the  neat  cottage  of  the  manager,  and  a  number  of  other 
houses  and  stores,  constitute  the  first  row  around  the  head  of  the 
cove.  Immediately  behind  these  are  situated  the  barracks,  thd 
residence  of  the  unmarried  officials,  a  long  low  building,  in  which 
are  also  located  the  surgery  and  dispensary.  Various  other  build- 
ings, including  miners'  houses,  boarding-houses,  and  a  number  of 
outhouses,  occupy  the  background.  The  large  new  smelting 
works,  with  its  six  cupell  blast  furnaces,  was  erected  last  year 
close  to  the  water's  edge  on  the  western  side,  at  the  outer  extremity 
of  the  principal  wharf.  On  the  same  side,  higher  up  on  the  hill, 
and  enclosed  in  large  wooden  buildings,  are  the  two  old  rever- 
bei-atory  smelting  works.  Attached  to  one  of  these  is  a  labora- 
tory, fitted  up  for  the  assaying  of  all  ordinary  minerals.  The 
tramway  leading  from  the  mine  passes  close  by  these  latter  build- 
ings, where  for  the  last  300  yards  it  is  inclined  at  an  angle  of  20 
degrees. 

There  is  also  a  hoisting  apparatus  here  attached  to  the  smelting 
works,  consisting  of  a  stout  iron  wire  rope,  securely  fastened  to  a 
bolt  in  the  wharf  and  again  at  the  top  of  the  cliff.  A  large  iron- 
bound  oak  tub  is  made  to  travel  along  this  wire  rope,  by  means  of 
a  pulley  or  sheeve,  being  hoisted  from  above  by  a  small  steam 
engine.  Coal,  brick,  and  other  materials  for  the  use  of  the 
furnaces  are  thus  easily  and  rapidly  conveyed  from  the  wharf 
below. 

The  mine  is  situated  just  three-quarters  of  a  mile  west  from 
the  cove  in  a  direct  line.  There  is  a  good  road  leading  to  it, 
which,  after  winding  up  the  ravine  for  a  quarter  of  a  mile,  is 
turned  suddenly  back  at  a  very  sharp  angle  by  a  projecting  spur 
from  the  hills,  and  after  various  bends  and  curves  reaches  the 
works  in  a  distance  of  some  86  chains.  A  handsome  wooden 
church  and  commodious  hospital  stand  close  to  the  roadside  near 
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the  first  tnm.  Other  bnildings  are  met  with  farther  along,  and 
on  approaching  the  mine  itself  there  is  quite  a  large  collection. 
Lofty  peaks  rise  above  the  general  leyel  on  the  north  side  of  the 
roa^l,  and  the  whole  surrounding  country  is  bare  of  vegetation,  and 
rugged  in  the  extreme ;  but  in  the  immediate  neighbourhood  of 
the  mine  the  hills  are  less  elevated  and  more  rounded  in  outline, 
the  average  height  above  high-water  mark  being  between  400 
and  500  feet.  The  main  shaft,  over  which  an  engine-house  is 
erected,  with  powerful  machinery  for  hoisting  the  ore,  is  sunk  at 
the  base  of  an  escarpment  known  locally  as  Betts  Head.  Close  to 
the  mouth  of  the  shaft  there  is  a  large  copper  floor,  roofed  over, 
upon  which  the  ore  received  from  the  mine  is  spread  out  and 
sorted,  the  larger  masses  being  broken  up  to  a  convenient  size  for 
handling,  and  freed  to  a  great  extent  from  useless  rock  and 
mundic  (iron  pyrites).  These  latter,  together  with  all  the  loose 
debris,  are  carried  out  to  an  artificial  island  in  a  little  pond  close 
by,  where  they  are  well  washed  by  hose  and  again  carefully  picked 
over.  The  better  quality,  under  the  name  of  fines,  is  afterwards 
shipped  with  the  ordinary  ore,  while  the  poorer  material  finds  its 
way  to  the  smelting  works  to  be  converted  into  regulus.  A  second 
large  steam  engine,  erected  during  my  visit  in  1877,  was  employed 
at  that  time  in  driving  two  powerful  steam  drills,  which  were  used 
in  sinking  a  shaft  on  the  eastern  side  of  Betts  Head  Bluff.  It  was 
intended,  after  sinking  some  400  feet,  to  excavate  a  tunnel  from 
the  underground  workings  to  the  loading  wharf  at  the  cove, 
through  which  a  tramway  having  an  easy  down  grade  was  to  con- 
vey the  ore ;  but  I  believe  this  undertaking  has  since  been  aban- 
doned. At  present  the  entire  produce  of  the  mine  finds  its  way  to 
the  waterside  by  the  tramway  over  the  surface,  being  conveyed  in 
strongly  constructed  wooden  cars,  furnished  with  four  cast-iron 
wheels,  and  capable  of  containing  two  tons  each.  This  tramway, 
which  leads  directly  from  the  copper  floor,  consists  of  two  stout 
iron  rails  laid  along  on  wooden  sleepers,  either  resting  upon  the 
ground  or  raised  on  piles  according  to  the  character  of  the  surface. 
For  the  first  600  or  700  yards  there  is  a  slight  upward  grade,  and 
horses  are  required  to  draw  the  cars  along ;  then  follows  an  incline 
of  about  150  yards;  another  quarter  of  a  mile  of  level,  and  finally 
the  last  incline  of  some  330  yards  to  the  wharf.  At  each  of  these 
inclines  there  is  a  double  track  of  four  rails,  over  which  two  cars 
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ply  at  a  time,  one  np  and  one  down.  A  building  called  a  break- 
house  is  erected  at  the  top,  which  has  a  large  wooden  drum  inside, 
whose  motion  is  regulated  by  certain  cranks  and  levers.  A  strong 
iron  wire  rope  wound  around  this  drum  has  either  end  attached  to 
the  cars,  and  is  eased  and  guided  along  the  centre  of  each  track 
by  wooden  rollers,  over  which  it  glides  smoothly  while  the  cars  are 
in  motion.  The  impetus  derived  by  the  angle  of  inclination,  and 
the  weight  of  the  full  car  descending,  is  suflSeient  to  draw  up  the 
other  even  when  half  loaded.  The  cars  themselves  are  of  a  pecu- 
liar construction,  being  somewhat  longer  than  their  breadth,  wide 
at  top  and  tapering  downwards.  The  lower  part  is  quite  narrow, 
while  the  bottom,  which  is  hinged  on  one  side  and  bolted  on  the 
other,  admits  of  being  let  down  at  pleasure,  so  that  the  contents 
can  be  readily  emptied  with  ease  and  dispatch. 

Having  no  official  authority  to  demand  access  to  the  books  or 
to  the  register  of  underground  operations,  I  am  unable  to  give 
details  either  as  regards  the  expenses  and  profits  of  the  mine,  or  the 
manner  and  amount  of  excavation  performed,  which  would  no 
doubt  be  of  much  general  interest ;  and  I  beg  to  suggest,  for  the 
sake  of  such  information  being  disseminated,  that  printed  forms, 
such  as  are  used  by  the  Geological  Survey  of  Canada,  should  be  sent 
periodically  to  each  mining  locality,  to  be  filled  up  by  the  respec- 
tive proprietors  or  agents. 

The  annual  yield  of  ore  to  the  end  of  last  year  has  been  stated 
as  follows : — 

Tods. 

In  1874-5,  when  shipping  commenced  8,000 

In  1876                 „                   „  18,000 

In  1877                 „                   „  44,000 

In  1878                 „                  „  25,000 

Making  a  grand  total  of       95,000 

Proceeding  still  westward  from  Betts  Cove,  the  coast-line 
maintains  its  rugged  and  precipitous  character  throughout  its 
whole  extent.  About  a  mile  from  the  cx)ve  rises  Betts  Head 
proper,  that  overlooking  the  mine  being  but  the  western  extremity 
of  the  ridge,  extending  inland  from  the  coast.  A  straight  strip  of 
shore  immediately  west  of  Betts  Head  is  known  as  the  lowlands — 
not  that  it  is  in  reality  very  low,  except  as  compared  with  the 
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inside  into  a  wide  pictnresqoe  basin  forms  an  excellent  harbonr  in 
all  weathers.  The  soil  being  pretty  good  in  some  parts  of  the 
arm,  and  an  abundance  of  timber  in  the  neighbourhood,  a  number 
of  persons  have  been  attracted  hither,  most  of  whom  haye  nice 
clearings  and  appear  to  be  comfortably  settled.  Nicky's  Nose,  a 
remarkable  headland,  is  situated  on  the  south  side,  nearly  opposite 
to  the  entrance  of  this  arm. 

Middle  Arm,  &cing  exactly  eastward,  is  a  very  straight 
indentation,  tapering  gradually  towards  its  head,  from  whence  a 
narrow  gut  leads  into  a  wide  shallow  lagoon,  which  is  again 
separated  from  a  fresh-water  pond  inside  by  a  very  small  space. 
The  arm  is  much  exposed,  affords  but  little  shelter,  and  is  rendered 
bleak  and  uninviting  in  appearance  by  the  bare-topped  and 
rugged  outline  of  the  hills,  which  rise  to  considerable  elevations, 
and  the  abruptness  of  the  shores  on  either  side  of  it. 

Jackson's  Cove,  the  only  harbour  on  the  south  side  of  the  bay, 
is  nearly  opposite  Middle  Arm.  The  land  around  the  cove  is  low, 
and  the  soil  of  good  quality.  There  are  several  settlers,  who  live 
principally  by  the  produce  of  their  small  farms,  and  appear  to 
succeed,  and  to  be  in  comfortable  circumstances.  Jackson's  Cove 
is  probably  destined  to  become  a  thriving  place,  from  its  proximity 
to  the  new  mines  recently  opened  up  in  South-west  Arm. 
Between  Jackson's  Cove  and  the  eastern  point  of  Green  Bay  there 
are  five  other  exposed  coves,  three  of  which  are  inhabited,  viz. 
Taylor's  Cove,  Jerry's  Cove,  and  King's  Cove.  There  is  excellent 
soil  in  each  of  these,  but  they  afford  no  shelter  as  harbours. 

South-west  Arm,  the  most  important  and  extensive  of  the 
three  arms  of  Green  Bay,  is  simply  the  prolongation  of  that  bay 
after  it  begins  to  contract  in  width.  Middle  Arm  Point,  on  the 
north  side,  and  Birchy  Head  on  the  south,  may  be  said  to  form  the 
entrance  to  this  arm.  Starting  from  a  point  midway  between 
these,  the  following  courses  and  distances  would  lead  up  the 
centre  of  the  arm : — 8.  47°  W.,  true,  7  miles  20  chains  to  Mans- 
field Point ;  thence  S.  10°  W.,  true,  2  miles  30  chains ;  thence 
S.  55°  W.,  true,  1  mile  to  the  head  of  the  arm.  It  averages  only 
60  chains  in  width  between  Birchy  Head  and  Mansfield  Point,  but 
widens  out  beyond  to  about  a  mile  and  a  half,  contracting  again 
towards  the  extreme  head.  The  shores  of  the  arm  to  Mansfield 
Point  are  tolerably  straight,  and  no  indentations  of  any  importance 
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occur  on  either  side,  those  on  the  north  being  for  the  most  part 
precipitous,  and  rising  into  bare-topped  bleak  hills  of  considerable 
elevation.     On  the  south  side,  on  the  contrary,  they  are  low  and 
densely  wooded,  except  at  Naked  Man,  situated  nearly  midway 
between  Birchy  Head  and  Mansfield  Point,  where  they  rise  pretty 
steeply  to  heights  of  300  and  400  feet,  but  are  still  wooded  to  their 
summits.     Naked  Man  is  a  solitary  outlying  pillar  of  rock,  stand- 
ing upright  at  a  distance  of  several  yards  from  the  cliff,  and  so 
situated  at  the  northern  bend  of  the  shore  as  to  render  it  a  con- 
spicuous object,  visible  for  long  distances  up  and  down  the  arm. 
This  has  lately  become  a  place  of  note,  from  the  fact  that  two  very 
promising  mining  locations,  both  being  actively  worked  at  present, 
are  situated  on  either  side  of  a  line  running  south  magnetic  from 
the  Naked  Man  Rock.     Operations  were  commenced  on  both 
during  the  past  summer,  and  so  far  with  apparent  success.   A  new 
English  company  have  taken  up  the  easternmost   location,  and 
were  engaged  during  our  visit  in  driving  a  tunnel  into  the  hillside 
from  near  the  water's  edge,  so  as  to  tap  the  mineral-bearing  band, 
which  strikes  down  a  ravine  running  obliquely  to  the  trend  of  the 
shore.     The  object  of  this  tunnel  was  twofold ;  first,  to  prove  the 
band  at  a  low  level,  and  secondly,  to  save  tramming  over  the  steep 
and  uneven  surface.    Three  shafts  had  been  previously  sunk  on 
the  band  from  above  by  the  owners  of  the  property,  Messrs. 
White  and  Browning,  from  which  much  good  ore  was  extracted. 

The  western  location  is  now  in  the  hands  of  the  Betts  Cove 
Company,  and  the  work  is  being  rapidly  pushed  forward.  Already 
several  houses  and  stores  have  been  erected,  and  a  tramway  having 
a  very  steep  grade  was  in  course  of  construction  during  my  last 
visit  in  October  1878. 

Much  of  the  ore  found  here  is  of  a  superior  quality  to  that 
usually  met  with  in  other  parts  of  the  bay,  yielding,  as  I  was 
informed,  26  per  cent,  of  pure  copper.  Eecent  accounts  from  this 
quarter,  which  may  be  relied  upon,  are  of  a  most  favourable 
character. 

There  are  three  other  mining  grants  on  the  south  side  of  the 
bay, — one  at  Nickey's  Nose  Head,  one  between  Birchy  Head  and 
Naked  Man,  and  the  third  between  Naked  Man  and  Mansfield 
Point.  On  only  one  of  these,  that  between  Birchy  Head  and 
Naked  Man,  has  any  attempt  at  mining  been  made.     A  large 
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store,  several  honses,  Ac,  have  been  erected  on  this  property,  and 
a  good  road  constructed  from  the  waterside  to  the  mine,  about  a 
quarter  of  a  mile  in  length.  Two  or  more  shafts  have  been  sunk 
in  a  Tertical  stratum  of  chloritic  slate  to  depths  of  30  or  40 
fathoms,  from  which  several  tons  of  ore  were  extracted ;  but  the 
work  has  been  suspended  since  the  spring  of  1877. 

At  the  extreme  head  of  South-west  Arm  there  is  an  excellent 
harbour,  formed  by  a  low  projecting  point  on  the  north  side,  known 
as  King's  Point,  where  the  water  is  deep  close  to  the  beach,  which 
is  admirably  situated  for  the  construction  of  wharves  and  piers. 
The  soil  on  this  point  is  of  excellent  quality,  and  the  same  character 
applies  to  that  of  the  country  surrounding  the  head  of  the  arm, 
and  for  several  miles  westward.  A  few  settlers  have  recently 
established  themselves  at  King's  Point  who  are  commencing  smaU 
clearings. 

There  can  be  little  doubt  that  the  mineral  developments, 
abundant  timber,  and  good  agricultural  lands  of  Green  Bay,  and 
more  particularly  those  of  the  South-west  Arm,  are  destined  to 
create  it  an  important  locality  at  no  remote  period. 

A  narrow  and  shallow  strait  separates  Green  Bay  Island  i^m 
the  eastern  point  of  the  bay.  This  island  has  an  area  of  about 
1000  square  chains,  but  being  for  the  most  part  barren  and 
exposed,  is  not  inhabited. 

The  Three  Arms,  properly  so  called,*  viz.  Western  Arm, 
Middle  Arm,  and  Southern  Arm,  are  three  long  inlets,  situated 
between  Green  Bay  Point  and  Little  Bay  Head.  Western  Arm 
is  7  miles  long,  but  very  irregular  in  breadth,  varying  from  20  to 
60  chains.  Harry's  Harbour,  on  the  north  side,  is  the  only 
inhabited  place  in  the  arm,  and  is  separated  by  a  very  narrow  neck 
of  land  from  Jerry's  Cove  in  Green  Bay.  Bear  Cove,  near  the 
head  of  the  arm,  is  a  very  picturesque  place,  and  the  soil  around 
its  shores  is  of  good  quality.  A  road  leads  hence  across  to 
Jackson's  Cove,  three-quarters  of  a  mile  distant,  along  which  route 
the  land  is  low,  and  covered  for  the  most  part  with  excellent  soil. 

From  the  bottom  of  Walsh's  Cove,  on  the  south  side  of  the 
arm,  a  path  a  quarter  of  a  mile  in  length  crosses  to  the  head  of 

♦  Much  oonfusion  frequently  arifles  by  confounding  these  with  the  Three  Anna 
of  Green  Bay,  just  deBcribed.  Properly  speaking,  they  are  the  Three  Arms  of  Notre 
Dame  Bay,  or  simply  the ''  Three  Arms." 
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Middle  Arm.  This  arm  is  only  about  2^  miles  deep,  and  quite 
narrow.  A  large  island  lies  partly  in  the  entrance^  haying  a 
navigable  channel  on  either  side,  with  a  safe  and  commodious 
harbour  at  the  upper  part  of  the  arm  above  it.  There  are  several 
inhabitants  in  this  arm,  who  chiefly  reside  upon  the  island,  and 
appear  in  good  circumstances.  Another  large  island,  Innis  Island, 
and  some  smaller  ones,  lie  just  in  front,  which  help  very  materially 
to  break  the  force  of  the  sea  as  it  heaves  in  from  the  open  bay 
outside.  The  mining  grant  owned  by  Mr.  James  Norris  of  this 
place,  occupies  nearly  the  whole  of  the  little  peninsula  on  the 
north  side  of  Middle  Arm.  A  Mr.  Brown,  of  Nova  Scotia,  having 
leased  the  property,  was  employed  while  we  were  there  in  sinking 
a  shaft  just  above  high-water  mark,  with  the  intention  of  drifting 
under  water,  after  reaching  a  depth  of  about  45  fathoms,  to  inter- 
cept a  band  containing  copper  which  was  observed  at  low  tide ; 
but  I  understand  the  place  has  since  been  abandoned. 

The  Southern  Arm,  which  is  pretty  straight  and  narrow,  and 
about  6  miles  in  length,  is  separated  from  Middle  Arm  by  a  long, 
tapering,  spear^haped  point  of  land.  It  has  for  its  southern 
boundary  the  north  shore  of  the  Little  Bay  Head  peninsula,  which 
is  £Dr  the  greater  part  extremely  precipitous.  There  is  an  island 
in  the  centre  of  the  arm,  and  immediately  opposite  on  the  south 
side  is  the  narrow  entrance  to  Shoal  Arm,  a  round  lake-like  basin, 
but  owing  to  its  shallow  entrance  not  available  as  a  harbour, 
except  for  craft  of  very  small  draught.  Southern  Arm  is  destitute 
of  inhabitants ;  the  barrenuess  of  its  soil  not  offering  any  induce- 
ment to  settlers,  while  it  has  too  long  an  indraft  for  the  purposes 
of  fishing  establishments.  Two  good-sized  brooks  flow  in  at  its 
extreme  head,  between  which  at  about  a  mile  and  a  half  inland,  a 
very  conspicuous  mountain,  known  as  the  Blow-me-down,  raises  its 
bare-peaked  summit  high  above  the  surrounding  country.  There 
is  a  good  deal  of  fair  timber  covering  the  surface  of  the  country  in 
and  about  these  arms,  and  westward  towards  the  south-west  arm 
of  Green  Bay. 

The  most  conspicuous  feature  in  all  the  upper  part  of  the  bay  is 
Little  Bay  Head,  the  eastern  extremity  of  the  peninsula  above 
named.  Its  beetling  cliffs,  whose  jagged  ledges  form  a  nestling 
place  for  the  cormorant  and  various  other  sea-birds,  rising  verti- 
cally from  the  water's  edge,  are  crowned  on  their  summits  by 
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several  elevated  ridges,  of  which  Hare  Hill  is  the  most  prominent. 
The  latter  is  visible  for  long  distances,  and  was  of  essential  service 
as  an  object  for  the  triangulation  from  all  the  points  on  the  north 
shore  of  the  bay. 

Little  Bay  is  a  deep  inlet,  situated  between  Little  Bay  and 
Hall's  Bay  Heads.  It  has  a  wide  open  mouth  measuring  over 
4  miles  across,  but  about  half-way  up  the  bay  it  suddenly  contracts 
to  less  than  half  a  mile.  Otter  Island,  nearly  a  mile  and  a  half 
long,  by  half  a  mile  wide,  lies  just  in  front  of  the  narrows ;  its 
tapering  wedge-like  western  end  projecting  so  £Gir  inwards  as  to 
leave  but  a  narrow  space  on  either  side  between  the  island  and  the 
main.  These  are  known  as  the  Northern  and  Southern  Otter 
Tickles.  Inside  the  island  the  bay  continues  very  contracted  but 
irregular  in  width.  Shell  Bird  and  Woody  Islands  occupy  re- 
spectively large  portions  of  two  of  the  more  expansive  parts  of  the 
arm,  which  again  at  its  extreme  head  expands  slightly ;  the  total 
length  of  the  bay  being  nearly  9  miles. 

Four  miles  inside  of  Little  Bay  Head,  on  the  north  side  of  the 
bay,  is  the  first  indentation,  called  Wild  Bight.  It  is  merely 
an  open  cove  facing  the  east,  with  a  long  projecting  point  on  the 
south  side,  off  which  lie  a  couple  of  rocky  islands.  The  inner 
part  of  the  cove,  owing  to  its  long  indraft,  affords  some  shelter  to 
small  craft,  and  is  a  fairly  good  harbour  in  summer  time.  There 
is  some  nice  land,  and  the  half-dozen  families  residing  in  the  cove 
appear  pretty  well  to  do.  Four  miles  farther,  on  the  same  side  of 
the  bay,  is  another  open  cove  called  Indian  Bight,  which  has 
recently  become  known  as  the  locality  of  the  "  Little  Bay  mine." 
The  mine  is  situated  on  the  point  of  land  between  the  Bight  and 
the  Northern  Otter  Island  Tickle.  The  extraordinary  development 
displayed  at  this  place  in  a  short  time  is  worthy  of  more  than  a 
passing  notice.  On  the  27th  day  of  July  last  I  arrived  at  Indian 
Bight  while  prosecuting  my  survey  of  Little  Bay,  and  camped  on 
the  unoccupied  beach.  The  place  had  never  been  inhabited,  and 
presented  at  the  time  as  wild  and  forlorn  an  appearance  as  any  in 
the  Bay  of  Notre  Dame.  The  mine  had  just  been  discovered,  and 
I  had  the  pleasure  of  accompanying  the  first  exploring  party  who 
visited  it.  A  tramp  of  a  quarter  of  a  mile  through  the  woods  and 
marshes  brought  us  to  a  depression,  in  which  a  low  swampy 
morass  and  a  string  of  small  tarns  occupied  the  lower  ground. 
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with  a  bare  ridge  of  rock  on  either  side.  Close  by  one  of  these 
tamSy  on  the  south  side  of  the  depression,  an  exceedingly  ferrugin- 
ous mass  of  chloritic  slate  rock,  frequently  stained  with  the  green 
carbonate  of  copper,  was  seen  to  butt  up  against  the  rock  walL 
An  inspection  of  the  place  soon  proved  that  the  copper  stains 
were  indicative  of  something  more  than  the  mere  presence  of  the 
ore,  especially  when  several  pieces  of  slate,  well  charged  with 
bright  yellow  copper  sulphide,  were  quarried  out.  The  character 
of  the  ore-bearing  stratum,  and  the  manner  in  which  the  ore  was 
distributed,  together  with  its  position  in  the  formation,  gave  fair 
promise  of  its  becoming  eventually  a  valuable  mineral  property. 
Shortly  after  leaving,  to  proceed  southward,  a  few  miners  arrived, 
and  immediately  commenced  operations  on  the  mineral  band. 
My  next  visit  to  the  same  place  was  on  the  6th  of  October,  after 
terminating  the  survey  for  the  season,  and  I  was  not  a  little 
astonished  to  observe  the  changes  that  had  taken  place  during  the 
short  interval  between  these  visits.  The  level  space  in  rear  of  my 
former  camping  ground  was  now  occupied  by  a  pretty  little  town, 
which  already  boasted  three  regularly  laid  out  streets,  cut  through 
the  woods  parallel  with  the  shore,  along  each  of  which  a  range  of 
comfortable  houses  were  rapidly  bemg  constructed  for  the  accom- 
modation of  the  miners,  now  numbering  over  500  individuals.  At 
the  waterside  stood  a  large  well-built  store  with  a  fine  wharf  in 
firont,  close  by  which  was  the  shop  and  office ;  and  in  rear  of  these 
again  the  manager's  and  officials'  temporary  residence.  A  fine  new 
house,  prettily  situated  amongst  the  trees  on  the  north  side  of  the 
cove,  and  destined  for  the  permanent  residence  of  the  manager, 
was  in  course  of  construction ;  besides  two  others  for  the  principal 
officials.  A  wide  track  cut  through  the  woods  leads  to  the  mine, 
from  whence  a  well-constructed  tramway,  three-quarters  of  a  mile 
in  length,  conveyed  the  ore  to  the  shipping  wharf  on  the  opposite 
side  of  the  peninsula  in  Otter  Tickle.  Here  a  large  iron  steamer 
was  rapidly  loading,  this  being  the  second  cargo  shipped  up  to 
date.  Near  the  wharf  stood  one  or  two  more  buildings,  and  the 
foundation  of  a  large  new  smelting  establishment  was  already 
laid. 

The  mine  itself  partook  more  of  the  character  of  an  open 
quarry  than  otherwise.  So  far,  all  the  ore  had  been  taken  out 
from  near  the  surface,  by  blasting  and  quarrying  down  the  sides 
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of  the  bloff  in  huge  masses ;  long  drills,  making  holes  of  8  and 
10  feety  being  used  for  the  purpose.  The  greater  part  of  the 
ferruginous  cliffs  had  disappeared,  and  a  wide  level  space  now 
occupied  the  place  where  it  stood.  The  morass  and  one  of  the 
small  tarns  had  been  drained  and  partly  filled  up  with  the  refuse 
material  from  the  mine,  which  was  fast  converting  them  into  dry 
land.  Into  the  vertical  wall,  which  now  formed  the  southern 
boundary  of  the  depression,  some  half-a-dozen  drifts  had  just  been 
commenced  ;  while  in  front,  along  the  strike  of  the  mineral  band, 
and  again  on  the  top  of  the  ridge,  men  were  busily  engaged 
sinking  shafts ;  these  being  the  preliminary  operations  for  obtain- 
ing  sufficient  space  underground  previous  to  the  setting  in  of 
winter. 

Some  8000  tons  of  ore  had  been  produced  from  the  mine  up 
to  this  time,  and  since  my  return  home  I  have  learnt  that  the 
total  amount  shipped  up  to  the  end  of  the  year  reached  no  less 
than  10,000  tons ;  or  an  average  of  2000  tons  per  month,  since 
the  inception  of  the  mine,  just  five  months  previously. 

Such  extraordinary  activity  on  the  part  of  the  Betts  CJove 
Company,  who  have  leased  the  property,  is  mainly  due  to  the  skill 
and  energy  displayed  by  their  indefatigable  manager,  Mr.  Francis 
Ellershausen,  whose  dashing  enterprise  and  admirable  administra- 
tion has  given  the  mining  interests  of  Newfoundland  an  impetus 
which  may  produce  results  rivalling  any  known  in  the  greatest 
mining  regions  of  the  globe. 

Operations  were  also  commenced  during  the  year  upon  another 
mining  location,  at  a  place  called  Shoal  Arm  in  the  inner  part 
of  Little  Bay,  by  Captain  Brown,  of  Nova  Scotia;  but  as  the 
place  did  not  prove  very  promising,  it  was  abandoned  before  I  left 
the  bay. 

Directly  opposite  Otter  Island,  on  the  south  side  of  IJttle 
Bay,  a  deep  bight,  wide  and  open  at  first,  but  gradually  contract- 
ing, and  finally  turning  sharply  to  the  westward,  affords  a  safe 
retreat  for  small  vessels,  and  is  known  as  Little  Ward's  Harbour. 
It  is  uninhabited  at  present,  but  upon  a  former  visit  in  1871  there 
were  then  two  resident  families.  A  narrow  isthmus,  less  than  a 
quarter  of  a  mile  in  width,  separates  this  place  from  a  long 
shallow  and  irregular  salt-water  lagoon,  which  has  its  entrance  on 
the  north  side  of  Hall's  Bay.     From  this  isthmus  the  land  widens 
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out  eastward,  forming  the  peninsula  of  which  Hall's  Bay  Head 
proper  is  the  elevated  north-eastern  extremity.  Immediately  in 
front  of  the  open  mouth  of  Little  Bay,  and  scarcely  a  mile  and  a 
half  distant  from  Hall's  Bay  Head,  lies  Little  Bay  Island,  which 
in  point  of  business,  number  of  inhabitants,  &c.,  has  the  largest 
settlement  in  this  portion  of  Notre  Dame  Bay,  and  is  well  known  as 
a  port  of  call  for  the  mail  steamer.  The  island  is  very  rugged,  but 
possesses  an  excellent  land-locked  harbour.  It  was  not  surveyed 
this  season,  but  several  points  were  fixed  on  the  triangulation. 

The  fine  inlet  of  Hall's  Bay,  over  19  miles  in  length,  and  with 
an  average  width  of  fully  a  mile  and  a  half,  is  nearly  equal  to 
Green  Bay  in  size  and  importance.  It  is  so  straight  that  a  course 
of  S.  55°  W.,  from  the  tioie  meridian,  may  be  steered  up  its  centre, 
from  a  point  6  miles  outside,  whiph  would  clear  all  obstructions 
till  it  strikes  Dock  Point,  within  2J  miles  of  the  extreme  head. 
The  shore  on  the  north  side  is  at  first  bold  and  precipitous,  rising 
at  Indian  Head,  the  first  headland  inside  Hall's  Bay,  to  a  height 
of  455  feet ;  but  beyond,  westward,  the  lofty  precipices  give  place 
to  low  cliffs,  with  occasional  intervening  gravel  beaches.  Three 
miles  west  of  Indian  Head  is  the  entrance  to  Salt-water  Pond, 
already  mentioned,  the  outer  part  of  which  being  wide  and  deep, 
and  containing  several  small  islands,  offers  abundance  of  room  and 
good  shelter,  being  in  fact  the  only  safe  harbour  in  Hall's  Bay. 
The  shore,  hence  to  the  mouth  of  Indian  Brook,  a  distance  of 
nearly  9  miles,  presents  an  almost  unbroken  front  Bob's  Head  is 
a  bluff  on  the  coast  about  2  miles  west  of  Salt-water  Pond,  opposite 
which,  on  the  south  side,  is  a  place  called  Boot  Harbour,  where  a 
man  named  Thistle  has  recently  established  a  shingle  mill,  and  is 
doing  a  thriving  trade.  Mansfield  Head,  a  very  prominent  point 
on  the  south  side  of  the  bay,  lies  2|  miles  west  of  Boot  Harbour. 
The  shores  for  some  distance  on  either  side  of  Mansfield  Head  are 
very  bold  and  jagged,  but,  like  those  of  the  north  side,  they  tone 
down  to  low  sloping  banks  towards  the  head  of  the  bay.  At  the 
mouth  of  Indian  Brook,  which  is  wide  and  shallow,  fairly  secure 
harbours  are  obtainable  inside  the  western  ends  of  two  small 
islands  lying  across  the  open  entrance.  On  the  easternmost  of 
these  islands  a  large  steam  saw-mill,  the  property  of  Mr.  Udell, 
of  Harbour  Grace,  is  erected ;  but  was  not  in  operation  during  the 
summer. 
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The  beautiful  stream  of  Indian  Brook,  taking  its  rise  some 
40  miles  in  the  interior,  and  flowing  through  a  narrow  fertile 
valley,  is  the  largest  river  in  this  section  of  Notre  Dame  Bay,  and 
has  long  since  attracted  attention.  In  your  Report  of  1866  a 
description  of  the  valley  will  be  found,  and  particulars  related 
regarding  iU  capabilities  as  a  lumbering  and  agricultural  district. 
Two  other  considerable  streams  flow  in  near  the  head  of  the  bay ; 
West  Brook  at  the  extreme  western  end,  and  South  Brook  about 
2  miles  from  the  head  on  the  south  side.  Between  these  two 
streams  a  bold  projecting  point  of  land,  called  Wolf  Head, 
divides  the  upper  part  of  the  bay  into  two  open  coves.  Several 
very  fine  tracts  of  land  occur  along  the  shores  of  this  portion  of 
Hall's  Bay,  but  especially  at  the  mouths  of  the  three  above-named 
rivers,  that  of  West  Brook  in  particular,  where  for  several  miles 
back  it  is  quite  level,  and  the  soil  of  excellent  quality.  Not  long 
since  the  whole  country  on  either  side,  and  for  many  miles  into 
the  interior,  was  covered  with  a  dense  growth  of  the  usual  forest- 
trees  down  to  the  water's  edge ;  but  recent  fires  have  swept  over 
and  destroyed  a  very  great  portion  of  this  valuable  timber,  ruining, 
moreover,  in  no  small  degree,  the  picturesque  effect  an  evergreen 
forest  usually  presents. 

Only  some  half-dozen  families  at  present  reside  in  Hall's  Bay, 
most  of  whom  are  Micmac  Indians,  who  live  chiefly  by  hunting 
and  furring  in  the  interior. 

The  Hall's  Bay  mining  location,  the  only  one  on  which  any 
attempt  at  mining  has  been  made,  is  situated  on  the  north  side, 
about  2  miles  below  Indian  Brook.  It  commences  at  a  little  cove 
called  Island  Bock  Cove,  but  the  mine  itself  is  nearly  a  mile  back' 
from  the  shore.  Several  shafts  have  been  sunk  upon  the  ore- 
bearing  rock  by  the  Belts  Cove  Company ;  but  the  result,  so  far, 
though  giving  fair  promise,  has  not  hitherto  proved  altogether 
satisfactory. 

Sunday  Cove  Island  is  situated  in  the  entrance  or  mouth  of 
Hall's  Bay.  Its  form  is  long  and  wedge-shaped,  bearing  some- 
what of  a  rude  resemblance  to  a  human  leg  and  foot.  Its  greatest 
length  is  6^  miles,  lying  east  and  west,  true ;  and  the  widest  part 
acros:?,  which  is  on  the  eastern  coast,  lies  north  and  south  4  miles 
50  chains.  The  main  entrance  to  Hall's  Bay,  usually  called  the 
Ship's  Bun,  is  on  the  northern  side  of  Sunday  Cove  Island,  while 
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8  smaller  but  very  picturesque  channel,  called  Sunday  Cove 
Tickle,  is  accessible  for  boats  and  small  craft,  where  there  is 
perfect  shelter  at  all  times,  although  it  is  unfortunately  too 
shallow  at  its  narrowest  part  to  permit  the  passage  of  vessels 
drawing  over  5  feet  of  water.  The  island  shore  of  the  Tickle  is 
tolerably  regular  and  merely  indented  with  a  few  small  coves,  but 
on  the  opposite  or  mainland  side  two  large  arms,  viz.  Shoal  Arm 
and  Woodford's  Arm  occur,  besides  Nipper's  and  Stag  Coves,  all 
of  which  are  good  harbours. 

Sunday  Cove  Island  is  for  the  most  part  rugged  but  densely 
wooded.  Chaney  or  Chinese  Head,  on  the  north  side  of  the 
island,  is  a  very  prominent  headland,  its  lofty,  vertical  or  over- 
hanging cliffs  displaying  to  an  unusual  extent  the  remarkable 
concretionary  or  semi-columnar  aspect  so  often  met  with  in  the 
cliffs  throughout  the  region.  There  are  some  nice  patches  of 
land  on  the  island,  and  two  considerable  settlements  are  situated, 
one  on  either  side  of  the  northern  projecting  point,  which  are 
connected  by  a  fair  road  across  the  island  three-quarters  of  a  mile 
long. 

Many  indications  of  copper  have  been  met  with  in  the 
numerons  bands  of  chloritic  slate  which  occur  on  the  island. 
The  whole  island  is  at  present  held  under  lease  by  Captain 
Cleary,  of  St.  John's,  who  has  been  diligently  engaged  in  mining 
adventure  for  some  years  on  the  locality;  but  though  many 
promising  ore-bearing  bands  were  discovered,  no  well-defined 
deposit  has  as  yet  rewarded  his  persevering  efforts. 

An  archipelago,  or  great  group  of  islands,  lies  in  front  of  Hall's 
Bay,  comprising,  besides  the  numerous  smaller  isles  and  islets, 
three  large  islands,  viz.  Pilley's,  Long  (sometimes  called  Ward's 
Harbour  Island),  and  Great  Triton  Islands;  while  the  smaller 
group,  called  the  Stag  Islands,  lies  well  out  in  the  bay  to  the 
north-east  of  Long  Island.  The  positions  of  many  points  within 
the  group  have  been  fixed  on  the  triangulation,  and  portions  of 
Pilley's  and  Great  Triton  Islands  were  surveyed,  but  the  details 
are  still  incomplete,  as  my  time  was  fully  occupied  in  minutely 
surveying  the  mainland. 

Long  Island  Tickle  or  Beach  is  that  fine  navigable  passage 
lying  between  Long  Island,  Pilley's,  and  Great  Triton  Islands. 
It  is  usually  adopted  by  the  northern  mail  boat  coming  up  and 
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goiDg  down  the  bay,  between  Exploits  and  Little  Bay  Tfllanda, 
Pilley's  Tickle,  which  separates  Pille}  's  and  Great  Triton  Islands, 
is  a  narrow,  tortuous  channel,  and  only  navigable  with  difficulty 
towards  the  southern  end,  owing  to  a  number  of  shoals  and  rocks. 

South  from  Hall's  Bay,  or  rather  Sunday  Cove  Tickle,  the 
shore  of  the  mainland  is  much  indented  by  small  coves  and 
creeks.  Hayward's  Head,  a  bluff  round-topped  jutting  point, 
connected  by  a  narrow  isthmus,  lies  on  the  south  side  of  the 
entrance  to  the  Tickle,  and  has  Hayward's  Bight,  a  wild  exposed 
cove,  on  its  western  side,  and  Devil's  Cove  on  the  eastern. 
South  of  the  latter  two  other  small  coves  occur,  Hayward's  Cove  and 
Bear  Cove.  Opposite  the  point  which  separates  these  two  coves, 
and  about  midway  between  it  and  the  western  shore  of  Pilley's 
Island,  there  is  a  large  island  called  Hayward's  6uU  Island. 

The  beautiful  inlet  of  Babbit's  Arm,  which  is  the  most  impor- 
tant in  this  neighbourhood,  lies  just  south  of  Bear  Cove.  It  is 
entered  by  a  narrow  channel,  in  the  centre  of  which  stands  a  small 
island ;  but  the  arm  expands  within,  producing  a  wide  and  pic- 
turesque basin,  with  a  great  diversity  of  shore  line,  presenting  alter- 
nate steep  rocky  cliffs  and  bluff  points  with  low  flats  of  good  land, 
especially  on  the  southern  and  western  sides.  Three  or  four 
families  occupy  these  intervals,  and  have  commenced  clearing  the 
ground,  the  soil  being  apparently  of  excellent  quality.  Within 
three-quarters  of  a  mile  of  the  head  of  the  arm,  and  connected  by 
a  path  cut  through  the  woods,  there  is  a  charming  sheet  of  fresh 
water,  locally  known  as  Babbit's  Arm  Pond,  but  which  I  have  re- 
named Crescent  Lake,  from  its  crescent-like  form.  I  took  occasion, 
while  at  Babbit's  Arm,  to  survey  this  lake,  as  it  probably  may 
shortly  become  a  place  of  importance,  owing  to  the  recent  discovery 
of  copper  near  its  north  shore.  The  property  is  held  by  Captain 
Cleary,  who,  at  the  time  of  my  visit,  was  engaged  costeening  the 
surface,  which  is  covered  not  only  with  dense  forest,  but  also  with 
a  considerable  deposit  of  drift  soil.  Although  the  general  cha- 
racter of  the  rocks  in  the  vicinity,  as  well  as  that  of  the  ore  itself, 
differed  materially  from  other  deposits  in  the  bay,  the  indications 
were  nevertheless  so  promising  that  I  felt  quite  warranted  in  ex- 
pressing a  favourable  opinion  of  the  prospects  of  the  place,  and 
am  happy  to  learn  that  recent  accounts  fully  justify  that  opinion. 
Mr.  Ellerohausen,  who  has  leased  the  property,  has  now  between 
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thirty  and  forty  men  employed  sinking  trial  shafts,  and  otherwise 
preparing  for  more  extended  operations  in  the  spring.  A 
telegram  from  him,  a  few  days  since,  addressed  to  Captain  Cleary, 
to  whom  I  am  indebted  for  its  publicity,  is  to  the  following  effect : — 

"Rabbit's  Arm  turning  out  well,  No.  1  ore  yields  27*7,  expect 
to  have  500  tons  out  by  the  spring." 

The  north  shore  of  Crescent  Lake  is  for  the  most  part  low, 
sloping  gently  upwards  from  the  water's  edge  into  a  hilly  back- 
ground, while  the  southern  shore,  on  the  contrary,  presents  a  bold 
mural  front  for  the  greater  part  of  its  extent  A  large  stream 
enters  the  lake  on  the  south  side,  about  a  mile  and  three-quarters 
from  its  western  end,  which  is  navigable  for  canoes  for  a  distance 
of  10  or  12  miles.  Another  smaller  stream  also  flows  in  at  the 
western  end,  while  the  lake  discharges  itself  in  a  fine  river  only 
some  three-quarters  of  a  mile  long  at  its  extreme  south-eastern 
angle.  This  river,  which  might  easily  be  made  available  for  lum- 
bering purposes,  with  very  little  expense,  and  can  bo  navigated  at 
any  time  by  canoes  or  flat-bottomed  boats,  does  not,  as  might  be 
inferred,  debouch  into  Babbit's  Arm,  but  into  Sop's  Arm,  farther 
south. 

The  entire  country  for  many  miles  back  is  densely  wooded ; 
pine,  spruce,  fir,  birch,  and  aspen  being  abundant,  and  frequently 
of  excellent  quality.  The  character  of  the  country,  in  several 
places  along  the  shores  of  the  lake,  together  with  that  of  the  indi- 
genous produce  of  the  forests,  give  promise  of  a  soil  of  good  quality. 
Altogether  the  place  is  most  favourable  in  every  respect  for  the 
successful  development  of  mining,  lumbering,  agricultural,  and 
kindred  enterprises. 

A  long,  jagged  peninsula  extends  eastward  from  Babbit's  Arm 
about  3  miles,  which,  passing  south  of  Pilley's  Island,  leaves  a 
channel  averaging  about  a  quarter  of  a  mile  in  width.  Three 
small  coves,  known  as  Hammer  Cove,  Measles  Cove,  and  Tilley's 
Cove,  occur  on  the  north  side  of  this  peninsula  before  reaching 
Pilley's  Island.  The  narrowest  part  of  the  channel,  between 
Pilley's  Island  and  the  mainland,  which  has  a  low  rocky  islet  in 
its  centre,  is  called  Flap  Bock  Tickle ;  while  at  the  eastern  ex- 
tremity of  the  peninsula  another  wider  channel,  leading  out  into 
Sop's  Arm,  occurs,  known  as  Baft  Tickle.  This  latter  is  bounded 
on  its  eastern  side  by  a  high  wooded  island  named  Pretty  Island, 
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which  also  gives  its  name  to  the  narrow  strait  that  separates  it  from 
the  south-west  end  of  Great  Triton  Island.  The  space  enclosed 
within  these  tickles,  and  between  these  great  islands  and  the  main, 
is  studded  with  several  small  islands  and  islets,  while  rocks  and 
shoals  are  also  of  frequent  occurrence;  there  is  nevertheless  a 
navigable  channel  through  which  those  acquainted  with  the  intri- 
cacies of  the  locality  are  in  the  habit  of  passing  with  their  boats 
and  schooners.  I  have  ascertained  by  sounding  that  it  is  quite 
feasible  for,  and  might  be  availed  of  at  times,  our  coastal  steamers, 
especially  in  the  spring,  when  the  outer  part  of  the  bay  is  liable  to 
be  jammed  with  ice,  cutting  off,  or  at  all  events  rendering  hazardous, 
all  approach  to  the  ports  of  call  within. 

When  entering  from  the  open  Bay  of  Notre  Dame  outside,  the 
southern  shore  of  Great  Triton  Island  may  be  kept  close  aboard, 
and  followed  at  a  distance  of  200  or  800  yards.  This  side  of  the 
island  is  very  straight,  trending  about  west  by  north  magnetic, 
and  is  for  the  most  part  bold,  being  free  from  outlying  rocks  and 
shoals.  On  approaching  the  western  end  of  the  island.  Pretty 
Tickle  is  brought  open,  bearing  north-west  by  north;  when  the 
following  table  of  courses  and  sailing  directions,  if  strictly  adhered 
to,  would  bring  a  vessel  through  in  safety : — 

Sailino  DiBEornoKB. 


No. 


Conrse. 


N.W.  by  N. 


2    N.W.  by  W.  J  W. 


W.N.W.  I  W. 


DisUnoe. 


inl8.chs. 


0    46 


0    20 


0    68 


Reouurks. 


8teer  oarefuUy  through  the  centre  of  Pretty  Tickle, 
directly  for  a  low  island  rock  which  seems  to  bar 
it  across  inside,  till  within  a  distance  of  about 
150  yards  of  the  rock,  or  tiU  the  extreme  western 
end  of  Great  Triton  Island  is  brought  well  open. 
^A  yery^  narrow  passage  is  now  perceived  between 
the  island  rock  and  the  north  aide  of  Pretty 
Island.  By  keeping  the  bold  shore  of  tiie  latter 
close  aboard,  and  steering  very  carefully,  or  in 
the  case  of  a  steamer  going  at  dead  slow  speed, 
this  most  intricate  and  shallow  part  of  the  whole 
route  (haying  but  5  fathoms  at  half  tide)  *  may 
be  easily  cleared. 

Once  past  this  difficulty,  Fox  Island,  now  open  to 
the  westward,  can  be  run  for  without  hesitation. 
Nearing  Fox  Island,  the  course  shoidd  be  shaped 
so  as  to  pass  a  little  to  the  south  of  it,  or  between 
it  and  another  small  island  dose  by.  There  is 
no  danger  here,  the  narrowest  part  of  the  channel 
having  10  fathoms  of  water. 


*  On  no  account  should  any  attempt  to  pass  the  rock  on  the  north  side  be  mada 
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Sailiko  DiREonoKS — continued. 


No. 


6 


Gourse. 


N.W.  J  N. 


N.W.  by  W. }  W. 


N.N.E.  I  E. 


Distftnce. 


Remarlu. 


mlB.  chs. 


0    71 


0    30 


3    20 


When  the  western  end  of  Fox  Island  is  brought 
fairly  open  amidships,  and  Flat  Bock  Tickle 
clearly  exposed  to  view,  a  straight  course  must 
then  be  steered  directly  for  the  most  southerly 
point  of  Pilley's  Island,  which  will  just  clear  the 
northern  end  of  the  Flap  Bock  at  about  60  yards 
distant.* 

Once  Flap  Book  is  passed,  off  which  there  are 
10  fathoms  of  water,  the  course  must  be  quickly 
altered,  and  the  yessel's  head  hauled  off  to  the 
westward  so  as  to  clear  the  point  of  Pilley's 
Island,  which  being  passed,  no  further  conger 
need  be  apprehended  from  rocks  or  other  obstruc- 
tions. A  wide,  open  waterway  now  leads  around 
the  south-west  end  of  Pilley's  Island,  and  when 
its  western  side  is  brought  well  open,  and  the 
wide  passage  between  it  and  Hayward's  Gull 
Island  fully  exposed,  the  vessel  is  headed  to  the 
north. 

This  course  passes  Hayward's  Gull  Island  to  the 
east,  giving  it  a  good  berth,  and  leads  on  towards 
Sunday  Gove  Island.  It  will  also  clear  a  danger- 
ous rock  lying  off  the  moat  westerly  point  of 
Pilley's  Island. 


If  it  should  be  preferable,  as  it  most  probably  would  be,  to  take 
the  Raft  Tickle  instead  of  Pretty  Tickle  when  approaching  from 
outside,  and  thus  avoid  the  narrow  and  shallow  passage  referred  to 
in  No.  2  course,  it  would  be  only  necessary  to  pass  south  of  Pretty 
Island  until  the  wide  channel  of  Baft  Tickle  is  brought  open  at  its 
western  end.  Then  Fox  Island  and  the  smaller  islands  near  it 
(see  map)  are  seen  distinctly  ahead  through  the  open  Tickle.  By 
steering  for  the  centre  of  this  smaller  island,  bearing  north  by 
east  magnetic,  a  clear  passage  will  be  found  till  the  island  is  close 
aboard,  which  may  then  be  passed  on  either  side  in  perfect  safety ; 
and  the  course,  No.  4,  from  Fox  Island,  resumed  as  before. 

The  bearings  given  in  the  above  courses  are  all  magnetic,  the 
average  variation  of  the  needle  here  being  about  32°  west.  But  I 
would  not  recommend  trusting  entirely  to  the  compass,  as  it  could 
hardly  be  depended  upon  to  act  suflRciently  quickly  in  the  short 
turns.  Close  attention  to  the  directions  and  landmarks  given  will 
be  found  to  carry  a  vessel  through,  and  no  danger  need  ever  be 
apprehended  from  the  action  of  heavy  seas. 

*  The  southern  side  of  Flap  Bock  must  by  all  means  be  avoided. 
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The  south  shore  of  Pilley's  Island,  which  bounds  the  northern 
side  of  Flap  Bock  Tickle,  and  extends  eastward  in  line  with  Pretty- 
Island,  has  two  or  three  deep  indentations.  Of  these  Salt  Pond 
is  a  remarkably  picturesque  place.  It  has  a  very  narrow  entrance, 
but  expands  within,  opening  out  into  a  wide  basin,  from  whence 
extend  on  all  sides  deep  coves  and  intricate  creeks ;  while  a  num- 
ber of  small  islets,  distributed  about  the  inlet,  lend  a  charming 
effect  to  the  scene.  The  largest  of  these  groups  I  have  named 
Linfield's  Islands,  after  a  young  man  who  built  a  schooner  here 
last  winter.  An  isthmus  of  a  couple  of  hundred  yards  only  in 
breadth  separates  Salt  Pond  from  the  head  of  Bumblebee  Cove,  a 
deep  bight  extending  westward  from  Pilley's  Tickle.  A  mining 
grant,  owned  by  Mr.  Goodfellow  and  others  of  St.  John's,  is  situ- 
ated on  the  north  side  of  this  latter  bight ;  and  there  is  a  second 
grant  held  by  the  same  parties  in  Pilley's  Cove,  near  the  north-east 
angle  of  the  island,  just  at  the  entrance  to  Pilley's  Tickle.  No 
work  has  as  yet  been  done  on  the  former  of  these,  but  a  trial  drift 
into  the  face  of  a  cliff,  stained  with  green  carbonate  of  copper,  on 
the  south  side  of  Pilley's  Cove  in  the  latter,  failed  in  striking  a 
supposed  lode  or  mineral-bearing  band. 

Sop's  Arm,  a  deep  and  important  indentation  of  the  general 
shore  line,  lies  immediately  south  of  the  tickles  and  islands  above 
described.  It  may  be  said  to  commence  at  the  western  point  of 
Badger  Bay,  from  whence  it  extends  south-westerly  nearly  6  miles, 
and  is  divided  at  its  upper  end  into  three  separate  smaller  arms, 
viz.  Western  Arm,  Middle  or  Tommy's  Arra,  and  Northern 
Arm.  It  is  bounded  on  the  northern  side  by  Great  Triton  Island, 
Pretty  Island,  and  the  peninsula  projecting  eastward  from  Rabbit's 
Arm.  Western  Arm,  the  largest  of  the  three  minor  arms,  is  sepa- 
rated by  a  long  tapering  point  from  Middle  Arm.  Its  shores  are 
tolerably  straight  on  either  side,  for  the  most  part  bare  and  rocky, 
with  little  or  no  soil;  and  there  is  an  island  of  nearly  half  a  mile 
in  length,  almost  in  the  centre.  A  nice  stream  flows  in  at  the 
western  end,  coming  from  a  number  of  small  ponds  in  the  rear. 
Middle  Arm  is  about  the  same  length  as  Western  Arm,  but  very 
much  more  contracted  in  width.  The  shores,  especially  on  the 
southern  side,  are  frequently  abrupt  and  precipitous,  vertical  clifis 
bounding  the  latter  for  a  considerable  distance,  but  give  place  to 
low  sloping  banks  towards  the  head  of  the  arm.    In  the  middle 
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lAiere  is  a  long,  low  island,  and  some  island  rocks.  This  is  the  arm 
whichy  at  its  western  end,  receives  the  waters  of  the  large  river 
flowing  from  Crescent  Lake.  Northern  Arm  cuts  into  the  land 
opposite  the  southern  point  of  Middle  Arm.  It  is  about  a  mile 
long,  has  several  small  inlets  near  its  entrance,  and  is  only  sepa- 
rated by  a  strip  of  land  some  6  chains  in  width  from  TiUey's  Gove 
on  the  north  side  of  the  peninsula.  There  are  no  inhabitants  in 
any  of  these  arms ;  the  character  of  the  soil,  except  in  a  few  iso- 
lated spots,  being  very  inferior,  while  extensive  fires  have  swept 
oyer  the  country  to  the  south  and  west,  destroying  the  entire 
dense  forest  which  at  one  time  flourished. 

Towards  the  eastern  extremity  of  the  land,  on  the  south  side  of 
Sop's  Arm,  there  is  an  indentation  of  nearly  a  mile  in  depth, 
forming  a  capital  harbour,  and  known  as  Burton's  Cove.  The 
Sugarloaf,  a  remarkable  cone-shaped  island,  is  situated  about  half 
a  mile  to  the  eastward,  opposite  the  entrance  to  this  cove. 

The  Duck  Islands  are  a  large  group  lying  close  in  shore  abreast 
of  the  western  point  of  Badger  Bay.  The  largest  of  the  group  is 
a  high,  wooded  island,  nearly  a  mile  long,  and  is  only  separated  by 
a  very  narrow  passage  from  the  mainland  of  the  point. 

The  mouth  of  Badger  Bay,  facing  the  north-east,  measures 
3^  miles  across  from  the  northern  end  of  the  larger  Duck 
Island,  to  the  extreme  eastern  point  of  the  bay.  From  the 
latter  point  the  bay  stretches  away  to  the  south-west  a  little  over 
9  miles,  and  is  indented  towards  its  head  by  three  arms  and  several 
small  coves.  The  western  shore  runs  nearly  straight  for  the  first 
3  miles,  terminating  in  Julie's  Harbour,  a  small  but  very  safe  little 
nook.  A  wild  exposed  cove,  east  of  Julie's  Harbour,  forms  the 
head  of  the  Western  Arm,  which  is  separated  by  a  long  tapering 
point  from  Shoal  Arm,  being  the  fourth  of  the  same  name  mentioned 
in  this  Report.  Shoal  Arm  stretches  south-westerly  something 
over  8  miles,  contracting  about  midway  to  a  width  of  only  6  chains. 
Inside  this  jiarrow  strait  it  expands  again  into  a  wide  shallow 
lagoon,  which  is  generally  about  half  dry  at  low  tide.  Good 
shelter  for  small  craft  can,  however,  be  obtained  close  by  a  little 
island  just  inside  the  Narrows.  A  nice  stream  flows  in  at  the  head 
of  the  arm,  and  there  is  a  small  extent  of  level  land  near  its  mouth 
where  the  soil  is  of  fair  quality.  The  southern  shore,  outside  the 
Narrows,  trends  away  eastward  for  a  mile  and  a  half,  then  sweeping 
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round  to  the  southward,  prodnces  another  open  bight  called 
Beaver  Cove.  Several  small  islands,  and  one  large  one  named 
Onll  Island,  a  mile  and  a  half  long,  by  three-quarters  of  a  mile 
wide,  are  situated  close  by  the  shore  off  the  most  northerly  bend 
between  Shoal  Arm  and  Beaver  Cove.  An  extremely  bold  head- 
land, three-quarters  of  a  mile  wide,  forms  the  projection  between 
Beaver  Cove  and  Wild  Bight,  this  being  also  the  fourth  of  that 
name  in  the  upper  portion  of  the  bay  alone.  Wild  Bight  is  the 
deepest  indentation,  as  well  as  the  most  expansive  of  the  three 
arms,  and  is  in  reality  the  extreme  head  of  Badger  Bay.  Its 
shore  line  is  more  or  less  abrupt,  and  the  country  in  the  vicinity 
partakes  almost  of  a  mountainous  character.  The  entire  eastern 
shore  of  the  bay,  which  is  very  straight,  presents  a  similarly  abrupt 
and  frequently  precipitous  outline.  There  is  but  one  small  break 
in  the  cliff,  a  mile  and  a  half  from  the  eastern  point,  called  Locke's 
Harbour.  Small  schooners  can  ride  here  in  safety  during  ordinary 
summer  weather.  Three  good-sized  brooks  flow  into  the  head  of 
Wild  Bight,  of  which  Finney's  Brook,  on  the  western  side,  is  the 
largest.  The  brook  on  the  eastern  side  of  the  bight  tumbles  over 
a  high  cliff,  and  produces  a  pretty  cataract,  which  is  split  into  three 
distinct  channels  by  projecting  points  of  rock. 

There  are  no  inhabitants  in  any  part  of  Badger  Bay.  Its  natu- 
rally rugged  and  uninviting  appearance  is  rendered  all  the  more 
desolate  from  the  forest  having  been  entirely  demolished  by  fire. 
Although  Great  Triton  Island,  which  stretches  across  Badger  Bay, 
would  appear,  from  its  position,  to  afford  shelter  within,  the 
breadth  of  the  strait,  which  is  over  2^  miles,  together  with 
the  wide  and  open  entrance  of  the  bay  itself,  reduce  the  appa- 
rent advantage  to  be  derived  to  a  minimum ;  hence  the  effects  of 
north-east  gales  are  severely  felt,  even  at  the  extreme  head  of  Wild 
Bight. 

With  Badger  Bay  the  season's  survey  terminated.  By  refer- 
ence to  the  map  accompanying  this  Report,  I  apprehend  that  no 
difiBculty  will  be  experienced  in  following  out  the  descriptions 
given.  If  I  should  appear  to  have  been  unnecessarily  minute  in 
this  description,  I  beg  to  remind  you  that  in  a  mineralised  region 
such  as  this,  the  metalliferous  ores  may  be  discovered  in  many 
remote  and  hitherto  unknown  localities,  raising  them  at  once  into 
places  of  importance.    The  merest  islet  or  rock,  the  most  wild  and 
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aninhabited  creek  or  cove,  or  the  shores  of  the  most  lonely  and 
unfrequented  lake  in  the  district,  may  contain  their  mineral  de- 
posits. As  an  example,  I  need  only  cite  the  case  of  the  Little  Bay 
Indian  Bight  mine.  The  name  of  this  locality  was  unknown, 
except  to  some  ten  or  twelve  persons,  preyious  to  the  discovery  of 
the  mine  seven  months  ago,  while  at  the  present  time  it  is  nearly 
as  well  known  and  as  celebrated  as  Betts  Cove  or  Tilt  Cove. 

In  conclusion,  I  beg  to  state  that  the  work  of  the  two  last 
seasons,  of  which  the  foregoing  is  a  description,  has  been  plotted  on 
a  scale  of  2^  miles  to  an  inch,  which  was  subsequently  reduced  to 
a  scale  of  1  mile  to  an  inch,  to  correspond  with  the  other  manuscript 
maps  of  the  Geological  Survey. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

James  P.  Howley. 

To  Alexander  Murray,  Esq.,  C.M.G.,  F.6.S., 
Director  Geological  Survey,  St.  John's, 
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CHAPTER  XIX. 

BEPORTrOR  1879.  — BORING  OPERATIONS  NEAR  THE  GRAND  POND 
—  SURVEY  OP  THE  WEST  BBANGH  OF  THE  HXTliBEB  RIVER,  Ac. 

St.  Jomr'Sk  Deomber  26^A,  1879. 

Sir, — The  lesnlt  of  the  experiment  made  during  the  late 
season  in  the  central  Carboniferous  trough  of  the  island,  by  boring 
for  coal,  has  been  reported  to  me  by  Mr.  James  C.  Cooper,  mineral 
borer  and  superintendent  of  the  party  thus  engaged,  which  in 
substance  is  as  stated  below.  Before  entering  upon  the  details  of 
the  work,  however,  it  is  essential  that  some  account  should  be 
given  of  the  inception,  organisation,  and  equipment  necessary  for 
its  fulfilment ;  as,  in  consequence  of  the  novelty  of  such  operations 
in  this  country,  the  difficulty  of  transporting  heavy  material, 
especially  overland,  and  sundry  defects  which  were  ultimately 
discovered  in  the  supply  of  the  requisite  machinery,  the  operation 
has  been  much  more  limited  in  extent  and  less  satisfactory  than 
it  otherwise  might  have  been. 

Through  the  kindness  of  Mr.  Pulteney,  of  Ooultbridge  Calder 
Iron  Works,  the  Government  were  advised  that  the  Messrs.  P.  and 
W.  McClellan,  of  Glasgow  and  London,  had  engaged  to  supply 
the  necessary  machinery  for  coal  boring  complete ;  who  engaged 
also  to  forward  the  apparatus  to  St.  John's,  Newfoundland,  by 
the  Allan  steamer  leaving  Liverpool  on  the  13th  of  May.  The 
Government  were  further  advised  that  an  experienced  mineral 
borer,  Mr.  James  C.  Cooper,  was  to  proceed  thence  by  the  same 
conveyance  at  the  same  time.  The  steamer  Hibemtan  left  Liver- 
pool on  the  day  specified,  and  arrived  duly  at  St.  John's  on  2l8t 
of  May,  having  Mr.  Cooper  on  board  as  a  passenger;  but  he 
brought  no  machinery,  nor  any  part  of  the  boring  gear.  The 
non-arrival  of  the  latter  was  not  only  very  disappointing,  but 
occasioned  the  direct  loss  of  a  whole  fortnight's  time,  which,  in 
this  precarious  climate,  is  of  itself  an  item  of  no  small  importance. 
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while  the  borer  had  no  opportunity  for  ascertaining  how  the 
apparatus  iSitted,  or  of  remedying  any  defects  which  might  have 
been  detected,  before  leaving  St.  John's.  The  machinery  arrived 
at  length  on  the  3rd  of  June,  coming  by  the  mail  steamer  which 
left  Liverpool  on  the  27th  of  May,  and  no  time  was  lost  in  getting 
it  removed  to  the  wharf  of  the  local  coasting  steamer,  thence  to  be 
conveyed  to  the  Bay  of  Islands.  During  the  short  interval  of 
time  between  the  arrival  of  the  Atlantic  steamer  and  the  departure 
of  the  Curlew  on  her  coastal  voyage,  viz,  about  four  whole  working 
days,  Mr.  Cooper  made  a  hurried  examination  of  the  various 
fittings,  and  perceiving  certain  deficiencies  which  had  to  be 
supplied,  and  sundry  alterations  which  had  to  be  made,  he  found 
it  necessary  to  employ  a  working  engineer  of  this  place  to  put  the 
machinery  in  something  like  workable  order.  On  the  10th  of 
June,  Mr.  Cooper,  with  the  bulk  of  the  machinery  and  a  party  of 
eleven  men,  inclusive  of  one  to  superintend  the  commissariat, 
sailed  for  the  Bay  of  Islands ;  he  being  also  accompanied  by  Mr. 
James  P.  Howley,  an  assistant,  and  four  Indians,  who  were  in- 
structed to  render  all  the  aid  in  their  power  in  transporting  the 
material,  and  locating  the  boring  party  at  the  place  indicated  by 
me  for  the  first  operation  to  commence. 

The  first  defect  observed  by  Mr.  Cooper  was  that  the  outside 
and  second-sized  tubes  were  unprovided  with  the  necessary  screws 
for  connection,  and  these  consequently  had  all  to  be  removed  to 
the  forge  of  Mr.  H.  Dougherty  to  be  cut,  involving  an  additional 
cost  of  6/.  15«.  on  the  engineer's  account  alone.*  Moreover,  some  of 
the  tubing  in  the  hands  of  the  engineer,  being  still  in  an  unfinished 
state  when  Mr.  Cooper  left  St.  John's,  remained  at  the  forge  till 
the  4th  of  July,  when  it  was  embarked  on  board  the  steamer 
Plover  by  myself. 

In  consequence  of  the  very  great  difficulty  which  was  expe- 
rienced in  dragging  all  the  heavy  material  across  the  portage  over 
the  junction  rapids  of  the  Humber  to  Grand  Pond,  it  was  not  until 
the  middle  of  July  that  the  machinery  was  in  position  to  commence 
the  first  operation ;  which,  however,  proceeded  rapidly  afterwards, 
until  it  was  discovered  on  extending  the  tubing  that  the  outside 

*  This  sum  was  in  addition  to  a  previous  account  paid  to  H.  Dougherty  of 
30/.  120.  Sd.  currency,  by  Mr.  Cooper,  making  in  aU  37/.  7«.  Sd.  currency  for 
engineer's  work  which  ought  not  to  have  boon  required. — A.  M. 
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tubes  being  too  thin  for  flush  joint  screws,  they  gave  way ;  while 
the  third  or  inside  tube  was  fitted  with  couplings  outside,  too 
large  to  go  through  the  second  size.  These  defects  occasioned  a 
further  direct  loss  of  rather  over  a  week  at  bore  A,  where  the 
work  hitherto  had  been  proceeding  most  favourably,  having  bored 
vdthout  serious  interruption  to  the  depth  of  78  feet.  Mr.  Cooper 
then  had  to  improvise  a  plan  for  forcing  down  the  first  set  of  tubes 
by  attached  weight,  and  to  construct  many  articles  on  the  spot 
which  ought  to  have  been  perfectly  supplied ;  among  which  were 
two  b'e-keys,  two  clevises  to  be  altered,  and  a  brace-head  for  the 
mounting,  the  one  supplied  being  worthless.  Further,  Mr.  Cooper 
states  that  in  the  invoice  from  Messrs.  McClellan  there  is  a  charge 
as  follows,  to  which  he  objects,  viz. : — 

£     f .   d. 

To  1  bell-screw,  2  feet  long,  to  grip  2  inch  at  mouth  and 

1  inch  at  the  bottom,  all  with  1-inch  screw 2    6    0 

Instead  of  which  he  says  he  found  one  screw  4  inches  long,  not 
good. 

It  will  be  seen  by  reference  to  the  annexed  columns  that  the 
first  bore-hole,  which  is  situated  near  the  left  bank  of  the  river 
about  a  quarter  of  a  mile  above  its  junction  with  the  Grand  Pond, 
called  bore  A,  was  sunk  to  the  depth  of  250  *  8  feet ;  while  the 
second,  called  bore  B,  is  about  If  miles  from  the  outlet,  in  a 
straight  course  north-east  by  north  (true),  on  the  right  bank  of  the 
river.  At  the  latter  bore  the  total  depth  reached  was  only  a  little 
over  7  fathoms,  Mr.  Cooper,  after  several  trials,  having  failed 
to  get  the  tubes  through,  which  invariably  gave  way  at  the  joints. 
Here  the  work  was  much  interrupted  by  erratic  boulders,  from 
which  bore  A  was  completely  free. 

Vertical  colunms  accompany  this  Report,  drawn  to  a  scale  of 
7  feet  to  1  inch,  on  which  the  various  strata  are  represented  by 
colours  with  the  thickness  of  each  given  opposite,  as  also  the 
depths  sunk  by  the  boring  rod  from  the  surfsu^e. 


No. 


2 

a 

4 


Formation.!  Bo«  A.  ™^r     ^^^^ 


{'in^itX  Soft  ^^^ 


»» 
1» 
»♦ 


Hani  Band 
brown  ooanc  sand 
Loose  gravel 


Thickness 

of  Drift. 

ft. 

in. 

2 

0 

0 

9 

27 

0 

8 

0 

ms.    It   in. 
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.^o, 


WMIs  nnditone      

Ditto  with  MgUlBoMU  bed*  ..     .. 

A  graeoiab  annueeotu  d>j,  with  Iwiids  of  mlo*- 

cfjug  BaiidBtoiie 

Gre*.  A1MI7  iMniiutBd  1 
DartbtDwn  ibilt 


FirMiUy  with  fonila 
ArKJIlBrouiiD  aaucistone  .. 
Dark  browD  shulii  .. 
OoHl— foul  ..  ., 
DurllorblikckUhllule  .. 
Wljit...BnF..i.-.lH..iio  ..  ., 
Graj  flreoU;  and  shale  .. 
BftDdr  shala      


Fireclay  and  buiiild  u-f  aiiod atone  .. 
Kruwn  imil  mottleil  ■eltiy  and  ihala 

BluUh-wliilo  nandslono  

Dark  grcf  »rL>iiiwei)uaahalo 

Dark  l^rownahale 

Tbin  layer*  of  ooal  in  blaokiah  ahale  . 

Cod— foal       

Piroclay  with  fouilB       

ArKillocoiKLs  »iai1eti)QC 

Tliin-bixidod  eandatoiig 

Grey  ahale       

Firu'lny  witb  flne  atreaka  of  coal 
tlrciwamoKlL'duremiceoueehale  .. 

Ar^illBCunua  eaii(tsti>ni> 

Itrowii  BTotiaceoiUI  shale 

Siiudy  flr.'i-lny  

ArgillBi;eou8 


Argillno 


>[U  eandglono   . 


Coal— free 

Grey  dreolay 

A  rKillaceoos  Mndstone 

tJrey  ahdlp  wUhcJxilpInii[a(8igUlari»?)   . 
Fireclay  with  (li  in  streuka  of  ooal 

KoI  «.uil  broivn  mutlled  (bnlo       

Hard  oompact  laudilone         

Grey  shale        

Red  Bbale 

liruwn  mottled  abale      

ToUl  thiokoeM  of  slmU  and  depth  of  bore..  |200    G  I3M    8    0 
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No. 


Fonnation. 


Bon  B. 


Depth  of  Bore. 


1 
2 
8 

4 
5 
6 


Superficial 


»» 

n 


Coarse  sand       

Sand — finer  than  No.  1 

Kough  grevel 

Soft  Band 

Very  hard  bonlders 

Sandy  clay..  

Total  depth  of  Bore  B 


fms.  ft.  in. 

0  5  0 

2  5  0 

0  2  9 

0  5  6 

15  0 

0  19 


7    10 

or  43  feet 


The  bore  A  was  abandoned  on  the  15th  of  September,  and  the 
party  removed  with  the  apparatus  to  the  position  indicated  as 
bore  B,  on  the  same  day.  Here  the  operation  was  entirely  unsne- 
cessful,  partly  in  consequence  of  the  nature  of  the  superficial 
material^  which  was  encumbered  with  numerous  erratic  boulders, 
but  principally  from  the  very  defective  state  of  the  tubing,  which 
constantly  gave  way  at  the  joints.  The  column  will  show  that  the 
greatest  depth  attained  was  still  in  the  superficial  deposits,  and  it 
remains  uncertain  how  much  farther  the  bore  may  require  to 
penetrate  before  striking  the  solid  strata.  After  several  attempts 
to  get  down  to  the  rock  in  vain,  Mr.  Cooper  was  obliged  to  abandon 
the  work,  and  store  away  the  machinery  for  the  winter,  as  the 
working  season  was  fast  drawing  to  a  close,  and  the  party  were 
required  to  be  at  the  Bay  of  Islands  in  time  to  return  to  St  John's 
by  the  steamer  Curlew  about  the  4th  of  November.  The  party 
arrived  here  on  the  8th  November,  and  was  paid  off  as  soon  as 
possible  afterwards. 

A  storehouse  having  been  erected  in  the  locality  of  bore  A, 
the  whole  of  the  apparatus  was  deposited  therein,  and  secured  for 
safety  during  the  winter.  The  following  is  a  list  of  the  items  as 
certified  by  Mr.  Cooper: — 

19  pieces  of  9-feet  rods,  li  iDch-— one  cut  for  forging ;  10  pieces  of  9-feet  rods, 
1^  inch  ;  20  pieces  of  9-feet  rods,  1  inch ;  10  pieces  of  6-feet  rods,  1  inch — ^two 
cut ;  5  pieces  of  5-feet  rods,  1  inch — two  used  for  forging ;  6  pieces  of  4-feet  rods, 
1  inch — ^for  ends ;  3  pieces  of  2-feet  rods,  1  inch— one  used ;  3  pieces  of  1-foot 
rods,  1  inch — for  hook;  1  piece  of  9  inches;  1  pump,  3^  inches  diameter; 

1  pump,  3  inches  diameter;  1  pump,  2  inches  diameter;  1  pump,  1|  inch 
diameter ;  2  dozen  chisels ;  1  wire  rope  with  fittings ;  1  crane ;  2  i-inch  chains, 
45  feet ;  6  hand-keys,  2  lie-keys,  2  brace-heads ;  1  iron  boring  brace ;  1  anvil ; 

2  hand  hammers ;  1  sledge  hammer ;  1  9-lb.  metal  mallet ;  1  forge ;  1  vice ; 
2  specimen  cutters;  2  X  chisels,  2i-inch;  1  X  chisel,  3)-inch,  broken;  1  X 


REPORT  FOR  1879.  517 

cliisely  4|-iDch;  1  lever  fulornm  and  rests;  2  hooks  for  metal  pnil^ys  for 
ropes  and  chain;  6  cat's  paws  for  rod  lifting  and  lie-tubes  for  rod  gripping; 
2  rods,  I  iron  round;  2  saws;  4  wood  chisels;  2  spokeflhaves;  1  l|-inch  lifting 
Bcrew ;  60  feet  of  tube,  4 1  inches  inside ;  105  feet  of  tube,  3|  inches  inside ; 
5  sling  chains ;  3  sets  of  tube  glands ;  2  stag  screws';  3  wood  augers,  If,  |,  f ; 
1  oil  can;  2  oil  feeders;  a  small  square;  1  pick-axe;  2  shovels;  1  spade; 
40  feet  of  o-inch  pump  rope ;  3  clasp  links :  6  small  shackles ;  1  soldering  pot ; 
1  spring  weighing  balance;  1  shifting  screw  wrench;  1  flattener;  1  hollow 
cup ;  3  pairs  of  tongs ;  2  sieves ;  2  pails ;  tool  chest. 

Although  the  coal  seams  cnt  at  bore  A  are  clearly  too  thin  to 
be  of  economic  importance,  the  actual  section  given  is  so  far  satis- 
factory as  being  corroborative  of  the  views  expressed  in  my  Report 
for  1865,  a  portion  of  which  is  repeated  below ;  but  it  must  always 
be  borne  in  mind  that  the  experiment  has  only  tested  the  out- 
cropping edges  of  the  strata,  and  that  the  question  of  whether 
workable  seams  of  coal  exist  or  do  not  exist,  remains  still  as 
doubtful  as  ever,  and  cannot  possibly  be  answered  with  any  degree 
of  certainty  until  higher  measures  have  been  penetrated.  The 
general  dip  of  the  strata,  which  is  at  a  very  low  angle,  being 
northerly,  it  will  be  clear  that  the  accumulation  will  be  propor- 
tionately increased  with  the  distance  in  that  direction,  until  they 
turn  up  again  presenting  a  dip  to  the  southward ;  and  it  appears 
to  me  now,  as  it  has  all  along,  that  the  centre  of  the  trough  thus 
formed  is  by  far  the  most  probable  position  for  the  existence  of  a 
workable  seam  of  coal  to  be  found.  The  rocks  which  hold  that 
position  would  be  found  to  belong  to  the  same  or  nearly  the  same 
horizon,  moreover,  as  the  strata  at  Robinson's  Brook  and  the 
middle  Barachois  of  St.  George's  Bay,  which  contain  some  seams 
of  coal  of  fair  thickness ;  but  there  is  no  possibility  of  being 
assured  of  the  presence  of  these  seams,  without  further  experi- 
ment. 

It  will  be  observed  by  the  following  quotation  from  my  Report 
for  1865,  that  the  views  I  entertained  of  the  general  structure 
then,  were  almost  identical  with  these  our  more  recent  experiences, 
especially  as  regards  the  boring  at  A,  have  proved  to  be  facts. 
The  Report  of  1865  alluded  to,  was  printed  by  order  of  the  Legis- 
lative Council,  and  a  few  copies  only  were  distributed  in  the  form 
of  letters  or  circulars. 

**In  the  valley  of  Coal  Brook  (of  Grand  Pond)  the  sandstones 
(i.  e.  of  the  Millstone  Grit)  are  exposed  in  cliffs  from  20  to  60  feet 


518  GEOLOGICAL  SURVEY  OP  NEWFOUNDLAND. 

high,  where  they  are  in  some  parts  considerably  tiHed,  more 
particularly  near  their  junction  with  the  greenstone  of  the  Conical 
Hill,  which  probably  is  intrusive.  To  the  northward  of  the 
Clonical  Hill  the  rock  is  mostly  concealed,  but  the  level  character 
of  the  country  seems  to  indicate  the  probability  of  there  being 
little  disturbance.  Fossil  plants,  the  bark  of  the  stems  of  which 
are  always  converted  into  coal,  abound  in  some  of  the  sandstone 
beds  on  both  sides  of  the  lake,  and  at  Coal  Brook ;  and  thin  irregular 
seams  and  nests  of  coal  were  observed  at  several  places.  Mr.  Jukes, 
in  his  work  on  the  Geology  of  Newfoundland,  mentions  the  occur- 
rence of  a  seam  of  coal  6  inches  thick  on  the  Coal  Brook;  but 
this  seam  I  did  not  see,  its  outcrop  probably,  in  the  interval  since 
his  visit,  having  been  covered  over  by  d6bris  from  above,  which  it 
is  evident  is  constantly  falling  sometimes  even  in  heavy  landslips ; 
bearing  the  trees  and  bushes  in  inextricable  confusion  along  with 
them.  Small  fragments  of  coal  occur  on  the  bed  of  the  brook, 
however,  and  are  sparsely  scattered  among  the  gravel  along  the 
shores  of  the  Grand  Pond.  There  is  clearly  a  seam  of  coal  near 
the  outlet  of  the  main  brook  (L  e.  river),  part  of  the  outcrop  of 
which  appears  to  lie  between  the  mainland  and  the  small  island 
I  have  called  Seal  Island  (from  the  number  of  seals  which  frequent 
its  shores) ;  as  on  every  occasion  when  the  lake  has  been  agitated 
by  strong  westerly  winds,  quantities  of  small  angular  fragments 
of  coal  are  washed  up  on  the  beach ;  but  the  great  accumulation 
of  sand  and  boulders,  both  on  the  main  shore  and  on  the  island, 
together  with  the  vegetation  that  surmounts  it,  effectually  conceals 
the  strata  from  view,  where  the  outcropping  edges  might  reason- 
ably be  expected.  Judging  from  the  fragments  found,  however, 
which  in  some  cases  appeared  to  produce  the  whole  thickness  of 
the  seam,  it  is  probably  of  but  little  importance ;  although  by  the 
process  of  boring  through  it,  the  facts  might  easily  be  ascertained. 
Similar  small  seams  and  nests  of  coal  occur  in  the  lower  part  of 
the  same  formation  in  Cape  Breton,  but  there  is,  so  far  as  is  yet 
known,  a  vertical  thickness  of  several  hundreds  of  feet  between 
the  position  of  these  and  the  lowest  workable  beds;  so  that 
reasoning  on  the  analogy  that  exists  between  the  circumstances  in 
the  one  case  and  those  in  the  other,  and  supposing  the  sandstones 
of  Grand  Pond  to  be  the  equivalents  of  those  holding  the  same 
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general  characteristics  in  Gape  Breton,  the  inference  will  be  that 
the  workable  measures  will  most  probably  occur  at  a  higher 
geological  horizon.  From  what  I  have  been  able  to  observe,  if 
the  workable  beds  of  Cape  Breton  are  represented  at  all  in  the 
central  trough  of  Newfoundland,  the  country  where  they  may  be 
expected  to  be  found  will  be  in  the  region  between  the  Humber 
jRiyer  (west  branch)  and  Sandy  Pond,  where  there  is  ample  room 
to  bring  in  a  suflScient  accumulation  of  thickneas ;  although  the 
character  of  the  country  at  that  part  is  sorely  against  surface  ex- 
amination, it  being  in  a  great  measure  covered  over  by  dense 
vegetation  or  marsh." 

Accompanied  by  the  Honourable  W.  S.  Donnelly,  Surveyor- 
Greneral,  I  arrived  at  the  Grand  Pond  on  the  21st  July,  and  the 
next  day  proceeded  to  the  boring  location,  where  we  were  greatly 
pleased  to  find  the  whole  party  in  excellent  health  and  spirits, 
while  the  operation  was  proceeding  as  rapidly  and  favourably  as 
could  be  desired.  While  at  the  Grand  Pond,  Mr.  Donnelly  and  I 
made  the  circuit  of  the  lake  passing  round  the  great  island,  but 
our  time  for  a  satisfactory  re-examination  of  the  geology  was  too 
limited,  as  it  had  been  previously  arranged  that  we  should  cross 
over  to  Notre  Dame  Bay  by  the  middle  of  August,  in  order  to 
settle  sundry  disputes  between  parties  holding  mining  licences 
there.  In  the  meantime  Mr.  Howley  was  instructed  to  make  a 
survey  of  the  upper  waters  of  the  west  branch  of  the  Humber 
River,  beginning  at  the  falls  of  that  river,  where  my  survey  of 
1866  terminated,  and  to  investigate  by  surface  examination  the 
structural  details,  especially  of  the  Carboniferous  rocks,  as  far  as 
possible.  Mr.  Howley  was  also  instructed  to  test  the  altitude  of 
the  Grand  Pond  instrumeiitally  above  the  water  level  at  the  foot 
of  the  Junction  Bapids,  as  it  became  obvious  that  the  rough 
estimate  which  I  made  of  the  fall  in  1865  was  considerably  under 
the  reality,  and  the  result  obtained  by  our  aneroids  was  unsatis- 
factory. On  our  return  from  the  excursion  round  the  lake,  we 
rejoined  Mr.  Cooper's  party  at  the  boring,  when  we  found  the  work 
had  been  interrupted  by  tlie  insufficiency  of  the  tubing,  which  had 
not  got  down  to  the  seam  of  coal  (No.  17  of  the  column  Bore  A) 
already  struck  by  the  borer,  and  being  very  anxious  to  ascertain 
the  actual  value  of  this  seam,  we  remained  on  the  spot  until  the 
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borer  had  passed  through  to  the  strata  below.  We  afterwards 
crossed  over  the  country  by  the  course  of  the  eastern  branch  of 
the  Humber,  through  Sandy  and  Birchy  Ponds,  crossed  the  water- 
shed thence  to  the  Indian  Brook  (Biver),  and  descended  the  latter 
to  HalFs  Bay,  where  we  arrived  on  the  16th  of  August.  We  were 
conveyed  from  Hall's  Bay  to  Betts  Gove  and  Little  Bay  mines  on 
board  the  steamer  Hiram  Perry^  through  the  kindness  of  Mr. 
EUershauseu,  who  at  that  time  was  making  a  round  of  the  various 
localities  in  which  he  had  interest.  At  the  latter  place  I  engaged 
three  men  to  assist  me  in  making  a  survey  through  the  interior 
between  Little  Bay  and  the  Naked  Man  in  the  south-west  arm  of 
Green  Bay,  connecting  also  with  the  western  arm.  The  purpose 
of  this  survey  was  essentially  to  determine  the  correct  geographical 
position  of  the  boundaries  of  various  mining  licence  locations, 
which,  in  consequence  of  the  inaccuracies  of  the  map  upon  which 
they  were  originally  laid  down,  together  with  the  vague  and 
incoherent  manner  in  which  they  were  described,  could  not  be 
identified  to  the  satisfaction  of  either  of  the  neighbouring  locatees. 
The  survey  was  commenced  at  the  head  of  Western  Arm,  where, 
having  established  a  true  meridian,  a  connection  was  made  with 
the  points  previously  fixed  by  Captain  Maxwell,  RN.,  and  a 
measurement  carried  forward  up  the  brook  which  falls  in  there ; 
but  while  thus  engaged  I  became  completely  prostrated  by  a  very 
severe  illness,  and  was  compelled  to  return  as  best  I  could  to 
Little  Bay  mine,  where  I  communicated  by  telegraph  with  Mr. 
Howley,  who  at  the  time  was  within  reach  of  Sandy  Point  station, 
to  discontinue  the  re-examination  of  Grand  Pond,  and  to  proceed 
as  soon  as  possible  to  Little  Bay  mine  to  finish  the  work  which  I 
had  begun. 

Since  his  return  to  St.  John's,  Mr.  Howley  has  plotted  his 
survey  of  the  west  branch  of  the  Humber  on  a  scale  of  1  inch  to 
1  statute  mile,  with  which  is  connected  his  survey  across  the 
portage  over  the  Junction  Rapids,  the  northern  end  of  the  Grand 
Pond,  and  the  lower  reaches  of  the  eastern  main  river  up  to  the 
position  of  the  bore-holes.  The  result  of  his  observations  across 
the  Junction  Kapids  portage,  shows  a  difference  of  level  from  the 
still  water  at  the  foot  of  the  rapids  to  Grand  Pond  normal  surface 
of  96  feet ;  which,  supposing  the  fall  below  to  be  20  feet  to  the 
Bay  of  Islands,  would  place  the  Grand  Pond  level  116  feet  above 
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the  sea  instead  of  50  feet  as  represented  in  the  original  map,  and 
the  upper  waters  also  of  the  Eastern  Humber  correspondingly  at 
a  higher  altitude. 

The  mining  location  sarvey  between  Little  Bay,  south-west 
arm  of  Green  Bay  and  connecting  with  Western  Arm,  Mr.  Howley 
has  protracted  and  mapped  topographically  on  a  scale  of  4  inches 
to  1  mile,  a  tracing  from  which  has  been  furnished  to  the  Surveyor- 
General's  office. 

Survey  of  West  Branch  of  the  Humber  Eiver. 

In  my  Beport  for  1866  (dated  Ist  March,  1867),  a  description 
of  the  west  branch  of  the  Humber  Biver  will  be  found  up  to  the 
falls  where  Mr.  Howley 's  measurement  commenced.  The  general 
courses  upwards  above  the  falls  are  as  follow : — 


No. 

CoarHen  firom 
True  Meridian. 

MUes. 

Positions  and  Remarks. 

1 
2 
3 
4 
5 
6 
7 

N.  24°  E. 
N.  22°  W. 

West. 
8.  33°  W. 
Northerly. 
8.  47°  W. 
8.  47°  W. 

9i 
3 

1 
7 
IJ 

4* 

From  falls  to  the  centre  of  Birohy  Pond. 

From  centre  of  Birchy  Pond  to  outlet  at  Aldery  Pond. 

Along  an  expanse,  with  slight  current  and  many  islands. 

Still  water  and  generidly  straight,  making  a  sharp  turn. 

Rapids  and  swift  water  to  a  turn  westerly. 

Sharp  turns  and  rapids  to  the  outlet  of  Adie*s  Pond. 

Along  Adie's  Pond  to  the  south-west  end. 

Aldery  Pond  (course  2)  is  the  lower  expansion  of  a  tributary 
stream  proceeding  from  the  northward,  of  considerable  size,  but 
which  becomes  very  rapid  and  turbulent  at  a  short  distance  above 
the  pond.  It  takes  its  rise  among  the  Laurentian  mountains  to 
the  northward  and  westward.  Several  minor  tributaries  flow  into 
the  main  river,  the  larger  of  which  join  respectively  at  the  north- 
eastern angle  of  Adie's  Pond,  and  2  miles  below  the  same  pond, 
both  proceeding  from  the  hills  to  the  northward. 

Adie's  Pond  is  rudely  in  the  form  of  a  parallelogram,  with  the 
longer  sides  slightly  bent  inwards  towards  the  middle.  The  total 
length  from  end  to  end  is  4^  miles,  the  width  at  each  end  ranges 
from  If  to  2  miles,  while  at  the  central  part  it  is  contracted  to 
less  than  IJ  mile.  The  sources  of  the  main  stream  take  their 
origin  far  to  the  northward  amongst  the  Laurentian  mountains, 
which  form  the  watershed  between  the  Humber  Valley  and  Bonne 
Bay,  and  thence  flow,  first  southerly  and   finally  easterly,  dis- 
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charging  into  Adie's  Pond,  near  the  middle  part  of  the  north-west 
side. 

In  my  Beport  for  1866,  the  river  above  the  junction  of  the  east 
and  west  branches  is  described  as  being  rapid,  with  the  exception 
of  a  few  small  expansions  of  still  water,  all  the  way  to  the  falls ; 
and  Mr.  Howley  states  that  the  same  character  prevails  for  about 
8  miles  upwards  from  the  falls,  but  above  that  part  it  flows  with  a 
gentle  current  and  smooth  water  from  Birchy  Fond,  which,  with 
the  stream  above  fiuid  Aldery  Fond,  are  nearly  on  a  level.  A 
portage  of  about  12  miles  across  the  country,  from  the  north-east 
angle  of  Birchy  Pond,  leads  to  the  head  of  White  Bay ;  that  point 
being  at  the  commencement  of  the  great  ox-bow  bend  of  the  river, 
and  the  nearest  to  the  sea  on  the  eastern  side  of  the  island.  From 
the  outlet  of  Aldery  Pond  upwards,  long  reaches  of  still  water 
alternate  with  short  rapids,  the  general  course  pointing  straight 
or  nearly  so  for  Adie's  Pond.  The  latter  is  a  fine  expanse  of 
water,  having  a  surface  area  of  over  6  square  miles,  lying  at  the 
eastern  foot  of  the  Long  Bange  mountains.  A  portage  bearing 
S.  32°  E.,  6  miles  to  Sandy  Fond,  leaves  the  river  about  4  miles 
above  the  falls.  Mr.  Howley  represents  the  country  on  both  sides 
of  the  valley  as  being  generally  flat  or  gently  undulating,  partly 
wooded,  but  with  many  extensive  areas  of  marsh.  There  are, 
however,  intervals  of  good  land  upon  the  banks  of  the  stream  and 
its  numerous  islands,  and  at  many  parts,  especially  around  Adie's 
Pond,  good-sized  pine  trees  are  abundantly  sprinkled  through  the 
forest.  From  Adie's  Fond  to  Aldery  Fond  this  level  tract  is 
bounded  on  the  north-west  side  by  the  mountains,  which  rise 
abruptly  at  a  short  distance  from  the  lakes  and  the  connecting 
stream. 

Although  the  topography  of  this  part  of  the  country  as  repre- 
sented on  the  original  map  (which  was  altogether  sketched  in  from 
description  given  by  the  Indians)  requires  considerable  modifica- 
tion, it  will  be  perceived  that  in  the  general  features  it  pretty 
closely  resembles  the  results  found  by  actual  survey,  and  that  tlie 
character  of  the  surface,  as  described  by  Mr.  Howley,  in  most 
respects  corresponds  with  that  gi?en  in  my  Beport.  The  position 
of  Adie's  Pond  bears  from  the  junction  of  the  branches  N.  26°  E., 
11^  miles,  and  is  distant  from  the  head  of  the  east  arm  of  Bonne 
Bay  about  23  miles,  taken  in  straight  lines. 
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Geological  Structure, 

The  whole  of  the  valley  surveyed  from  Adie's  Pond  downwards 
intersects  members  of  the  Carboniferous  series,  and  the  lower 
ontcrops  of  that  series  correspond  with  the  boundaries  of  the 
great  level  tract  where  it  terminates  against  the  mountains ;  in 
this  respect,  also,  verifying  the  general  accuracy  of  the  lines 
represented  in  the  original  map.  The  facts  ascertained,  however, 
by  Mr.  Howley,  taken  in  connection  with  my  own  observation  in 
1865,  reveal  the  existence  of  a  series  of  folds  and  sharp  flexures 
which  affect  the  distribution  of  the  different  members  of  the 
group,  and  show  that  the  volume  of  the  whole  mass  is  consider- 
ably less  than  that  displayed  in  St.  George's  Bay,  the  lower 
measures  of  which  appear  to  be  nearly  or  (at  some  parts) 
altogether  absent.  The  succession  according  to  the  evidences  at 
the  sundry  outcrops,  which  however  are  often  remotely  apart,  the 
greater  part  of  the  area  being  concealed  by  superficial  deposits, 
dense  vegetation,  or  water,  appear  to  be  as  follows  up  to  the 
horizon  of  the  stratum  of  coal  No.  17,  Bore  A : — 


Succession  of  Cakboniteboub  Strata — Cbntbal  Tbouoh,  Newfoundland. 

Ascending  Order, 

FbH. 

1.  Coarae  reddish  conglomerate  and  red  sandstone,  with  occa- 

sional bands  and  divisions  of  red  marl  or  shale 800  (?) 

2.  Greenish  and  dark  grey  calcareous  and  arenaceous  shales, 

with  irregular  beds  of  sandstone  and  nodular  calcareous 
layers  interstratified ;  some  fossil  plants,  mostly  obscure, 
were  found  in  the  shales,  amongst  which  were  the  bark  of  a 
L^ndodendron  (?)  and  some  reeds  or  calaroites.  The  bark 
ocmverted  into  coal  say 600 

3.  Coarse  red  conglomerate  in  thick  beds,  passing  upwards  into 

red  sandstone 630 

4.  Reddish  and  brownish  micaceous  sandstone,  with  beds  of  fine 

conglomerate  with  numerous  pebbles  of  white  quartz,  inter- 
stratified with  bright  red  argillaceous  shale,  which  is  fre- 
quently mottled  and  patched  with  green  spots     1050 

5.  Whitish  or  pale  grey  very  micaceous  sandstones,  mostly  fine 

grained,  overlaid  by  arenaceous  and  argillaceous  shales,  the 
former  usually  very  micaceous,  the  latter  red,  brown,  or 
mottled  with  green,  and  rather  coarser  micaceous  grey  sand- 
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stones.  Among  these  latter  strata  numerous  thin  seams 
and  nests  of  coal  oocor,  with  fireclays,  sometimes  without 
coal,  while  at  the  top  a  seam  of  coal  with  fireclay  helow 
and  a  similar  clay  ahove,  1  foot  6  inches  thick,  occurs, 

stmck  through  by  the  boring  rod 300 

6.  The  strata  in  the  centre  of  the  trough  is  completely  concealed 
below  a  great  accumulation  of  drift  (see  account  of  the  bore- 
holes), but  judging  from  the  rate  of  dip  ascertained  where 
the  strata  is  exposed,  and  the  position  of  the  ooal  seam, 
Na  17,  A  Bore,  and  taking  into  consideration  the  undula- 
tions of  the  fonnation,  there  appears  to  be  room  for  an 
accumulation  of  strata  above  the  coal  seam,  Na  17,  A  Bore, 
of  not  less  than       800 

Total 3280 

The  thickness  given  in  the  above  section  must  be  considered 
as  only  approximate,  as  in  no  case  over  the  whole  region  is  there  a 
continuous  exposure  of  a  succession  in  regular  sequence  beyond 
a  short  distance,  and  such  only  include  portions  of  one  of  the 
divisions  of  the  group.  The  lower  measures,  however,  upon  the 
western  side  of  the  trough  are  but  slightly  disturbed,  and  the 
average  thickness  can  be  fairly  estimated  by  the  breadth  of 
country  they  appear  to  occupy;  but  upon  the  eastern  side,  on 
both  sides  of  the  Grand  Pond,  there  is  much  disturbance  and 
many  repetitions  of  strata  which  finally  butt  up  against  a  great 
fault  running  along,  or  near  to,  the  south-western  shore  of  the 
lake,  north-east  and  south-west  at  the  base  of  the  mountains. 
The  lower  division.  No.  1  of  the  section,  observed  at  Adie's  Pond, 
strikes  thence  about  south-west,  and  is  recognised  at  the  lower 
end  of  Deer  Pond  on  the  north-west  shore,  in  both  cases  in  nearly 
a  horizontal  attitude,  resting  against  the  gneiss  of  the  Laurentian 
mountains ;  while  at  the  upper  end  of  the  same  pond  on  the  south- 
east side,  the  conglomerate  is  turned  up  vertically,  whence  it 
strikes  into  the  vast  marshes  which  extend  across  to  the  northern 
end  of  the  Grand  Pond.  The  conglomerate  is  again  recognised  at 
the  northern  end  of  the  great  island,  where  it  dips  about  N.N.E. 
<  20^,  and  succeeding  it  above  is  the  representative  of  division  No.  2, 
being  a  succession  of  shales  and  calcareous  rocks  with  obscure 
fossil  remains.  At  the  base  of  No.  2  there  are  some  alternating 
beds  of  red  and  green  sandstone,  with  red  shale  and  beds  of  lime- 
stone or  dolomite.     On   the  eastern  shore  of  the  lake,  nearly 
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opposite  the  northern  end  of  the  island,  a  section  of  strata  was 
measured  in  1865  as  follows,  the  dip  being  N.  6°  E.  <  30°  :— 

Dbscbiption  of  Stbata,  Ascending. 

Feet. 

1.  Yellow- weathering  beds  of  limestone  or  dolomite 20 

2.  Red  shale  with  layers  of  round  yellow  nodules       20 

3.  Black  shale         12 

4.  Red  shale 30 

5.  Greenish-grey  coarse  sandstone        20 

Concealed  for  60  paces. 

6.  Red  shale 20 

7.  A  bed  of  dolomite      1 

8.  Red  and  brownish  shale 45 

Concealed  for  160  paces. 

9.  Red  shale  with  bands  of  yellow-weathering  nodules      ..      ..       10 

10.  Green  slaty  shales  with  thin  bands  of  dolomite  (?)        ..      ..         3 

11.  Thin-bedded  yellow- weathering,  containing  a  red   mineral, 

probably  talc  (?)      3 

12.  Black  shale         5 

13.  Red  shale  with  many  yellow  nodules  and  nodular  layers, 

three  beds  of  the  latter  at  top        12 

•  14.  Chiefly  greenish,  thin,  hard  beds,  with  yellow  nodules  at  the 

base,  thin  flaggy  beds  at  the  top 30 

15.  A  set  of  compact,  hard,  red  beds  interstratified  with  shaly 

nodular  strata 12 

16.  Greenish  compact  and  hard  beds  in  thin  layers      20 

17.  Green  and  blackish  shale 15 

18.  Thin-bedded  yellow- weathering  limestone  or  dolomite  ..      ..  24 

19.  Red,  fine-grained  sandstone  and  reddish  shale  to  the  top  of  the 

cliff 30 

To  which  may  be  added  for  concealed  ground        100 

Total     432 

The  strata  of  division  2  are  described  in  my  Beport  for  1866  as 
forming  a  flat  anticlinal  between  John's  Fall  and  the  fall  where 
Mr.  Howley*s  survey  began,  thus: — "At  John's  Fall  the  banks, 
which  are  sometimes  upwards  of  30  feet  high,  exhibit  black  and 
greem'sh  calcareous  and  argillaceous  shales,  interstratified  with 
beds  of  dark  grey  nodular  limestone,  varying  in  thickness  from 
1  to  7  inches,  in  nearly  horizontal  strata,  which  continue  to  be 
exposed  up  the  long  reach  at  the  great  bend  and  on  either  side  of 
the  river  to  the  foot  of  the  upper  fall,  where  they  again  dip  below 
the  coarse  conglomerate,  inclining  at  a  moderate  angle  up  the 
river  to  the  north-eastward,  showing  a  flat  anticlinal  between  the 
two  falls." 

2  M 
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The  conglomerate  alluded  to  above  is  the  lower  stratum  of 
division  No.  8,  above  which  in  the  interval  between  the  east  and 
west  branches  of  the  Humber  the  rocks  are  entirely  concealed. 

In  my  Report  for  1866,  and  in  the  original  map,  a  great  fault 
is  represented,  intersecting  the  island  diagonally,  the  course  of 
which  passes  a  little  east  from  the  bed  of  the  west  branch  of  the 
river,  running  in  the  direction  of  White  Bay.  The  evidences  of 
this  fault  are  very  distinctly  displayed  at  the  head  of  White  Pay, 
at  the  north-east  end  of  Deer  Pond,  on  the  Spruce  Brook  of  the 
Grand  Pond,  and  near  the  foot  of  the  Long  Range  mountains  in 
St.  George's  Bay;  but  the  nature  of  the  country  between  the 
branches  of  the  Humber  is  such  as  to  prevent  the  possibility 
of  tracing  it  there;  and  the  usual  fiat  character  of  the  land, 
together  with  the  apparently  undisturbed  state  of  the  strata 
wherever  seen,  lead  to  the  inference  that  probably  the  dislocation, 
while  contemporaneous  with  the  lower  measures,  is  older  than 
No.  4,  and  that  it,  in  common  with  the  lower  strata,  is  covered 
over  by  the  higher  measures  unconformably. 

The  fault  on  the  east  side  of  the  Grand  Pond,  on  the  other 
hand,  is  well  pronounced  for  a  great  part  of  the  whole  length  of 
the  lake,  where  the  various  members  of  the  Carboniferous  series 
butt  up  in  highly  disturbed  strata  against  a  mass  of  greenstone 
which  follows  a  very  straight  course  along  the  western  flank  of  the 
gneissoid  mountains,  pointing  in  the  direction  of  the  inlet  into 
Sandy  Pond. 

The  lower  strata  of  No.  5  are  to  be  seen  in  a  very  disturbed 
state  on  the  western  side  of  this  fault  at  Coal  Brook,  being  tilted 
up  at  a  high  angle  and  dipping  in  different  directions,  but  towards 
the  north-west  they  become  nearly  flat;  and,  judging  from  the 
results  of  the  boring  experiment,  together  with  the  flat  character 
of  the  land  beyond  in  that  direction,  maintain  only  a  small  angle 
of  3°  to  4°  from  the  horizontal,  dipping  towards  the  central  country 
between  the  two  rivers.  Among  the  strata  on  Coal  Brook,  Mr. 
Howley  saw  a  seam  of  coal  about  a  foot  thick,  which  possibly  may 
be  the  outcrop  of  the  seam  No.  17,  Bore  A,  although  I  am  still  of 
opinion  that  it  is  at  a  lower  horizon,  and  that  the  highest  seams 
struck  with  the  boring  rod  will  outcrop,  as  stated  before,  between 
the  outlet  of  the  river  and  Seal  Island,  striking  to  the  eastward 
along  the  shore  of  the  lake. 
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About  a  mile  up  Coal  Brook  from  the  outlet  at  the  lake,  and 
about  100  yards  from  the  greenstone  and  fault,  Mr.  Howley  found 
strata  of  micaceous  sandstone  and  shale  dipping  S.  6S^  E,  <  10**, 
which  turns  over  a  little  higher  up  the  stream,  and  dips  at  a  very 
high  angle  in  the  opposite  direction,  succeeding  which  are  the 
following  beds,  given  in  ascending  order,  on  a  dip  N.  TO"*  W, 
<78°:— 

,     ^         ,  ,  .  ,  Ft    In. 

1.  Greenish-grey  micaceous  sandstone  at  the  base. 

2.  Fireclay 15 

3.  Coal-— free       ,  0    3 

4.  Coal— fonl,  soft,  and  shaly ,  0  n 

6.  Fireclay 0    2 

6.  Qrey  micaceous  saDdstono 10 

7.  Fireclay 0    6 

8.  Ck)al— free       0    9 

9.  Coal — foul,  soft,  and  shaly 0    2 

10.  Fireclay 0    7 

11.  Whitish  micaceous  saudstoues  at  top 2    0 

Total        7    9 

In  my  Eeport  on  St.  George's  Bay  region  for  1873,  at  page  310, 
a  general  section  of  the  Carboniferous  group  of  Newfoundland  will 
be  found,  in  which  the  upper  division  (e)  of  green  and  red  sand- 
stones, with   shales,  clays,  fossil  plants,  &c.,  I  take  to  be  the 
equivalent  of  No.  5  of  the  section  now  being  considered,  while 
the  reddish  and  brown  sandstones  of  division  d  are  equivalent  to 
the  upper  part  of  No.  4.    The  thickness  given  of  division  e  is 
1000  feet;  and  there  is  ample  room  in  the  central  part  of  the 
trough  of  Grand  Pond  to  bring  in  an  accumulation  of  equal 
volume,  although  I  have  put  it  down  as  a  minimum  of  800  feet 
As  it  is  in  this  division  of  the  group  that  the  coal  seams  of  appa- 
rently economic  importance  occur  in  St  George's  Bay,  I  still 
consider  it  very  probable  that  such  or  similar  seams  may  exist 
about  the  same  horizon  in  the  central  trough ;  but  it  is  utterly 
impossible,  in  consequence  of  the  nature  of  the  ground,  to  ascertain 
with  any  certainty  whether  such  exist  or  not  without  further 
actual  experiment.    I  consider,  therefore,  that  the  boring  process 
should  be  continued  until  the  ground  is  thoroughly  tested. 

It  is  true  that  under  any  circumstances  the  area  of  the  coal- 
beariug  strata  must  be  very  circumscribed ;  but  supposing  it  to  be 
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limited  to  aboat  7  Bqnaie  nules^  and,  farther,  soppofiiiig  that  a 
sheet  or  stratum  of  coal  3  feet  thick  was  spread  over  an  area  of 
6  sqnare  miles,  the  value  of  soch  a  seam  may  be  estimated  as 
follows : — 

A  seam  3  feet  thick  would  jield  at  the  rate  of  4740  tons  to 
1  sqnare  acre. 

A  seam  3  feet  thick  wonld  jield  at  the  rate  of  3,023,600  tons 
to  1  sqnare  mile. 

A  seam  3  feet  thick  wonld  yield  at  the  rate  of  18441,600  tons 
to  6  square  miles. 

It  will  be  obvious  that  the  existence  of  such  a  seam  of  coal 
(without  taking  into  account  the  probability  of  other  seams  occur- 
ring), or  even  one  of  smaUer  extent,  while  insufficient  to  establish 
a  permanent  coal  industry,  would  be  of  vast  local  importance  for 
many  years  to  come. 

>\^hile  considering  the  desirability  of  having  the  Carboniferous 
regions  thoroughly  tested,  so  as  to  arrive  at  a  satisfactory  con- 
clusion as  to  the  extent  or  volume  of  workable  seams  of  coal,  I 
think  it  well  to  reiterate  what  I  have  expressed  in  former  Beports, 
that  the  only  means  by  which  such  knowledge  can  be  obtained  is 
by  carrying  out  a  regular  system  of  boring  over  all  the  areas 
where  the  higher  strata  of  the  group  are  known  to  be  spread. 
The  condition  of  the  country  around  St.  George's  Bay  is  but  little 
more  favourable  for  surface  examination  than  is  that  of  the  central 
trough,  and  it  is  over  the  areas  occupied  by  the  higher  measures 
in  both  instances  that  the  rock  is  nearly  everywhere  concealed  by 
drift,  forest,  and  marsh ;  hence,  although  coal  seams  of  workable 
thickness  may  be  actually  known  to  exist  by  one  or  two  accidental 
outcrops,  the  area  they  occupy,  or  the  amount  of  fuel  they  are 
capable  of  yielding,  no  one  can  possibly  make  the  rudest  approxi- 
mation to  a  calculation  of  without  the  test  of  the  boring  rod  being 
repeatedly  applied. 

In  our  Keport  for  1873  it  is  stated  that  the  outcrop  of  a  coal 
seam  was  observed  at  Bobinson's  Brook,  which  appeared  to  be 
about  4  feet  thick,  and  of  undoubtedly  excellent  quality.  Now  it 
certainly  must  be  obvious  that  to  ascertain  the  actual  distribution 
of  such  a  seam  is  a  matter  of  paramount  importance,  and  one 
without  which  no  one  would  be  justified  in  making  an  attempt  at 
practical  mining,  because  the  results  to  be  derived  from  sudi  an 
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operation,  even  supposing  the  thickness  to  be  constant,  wonld 
greatly  depend  upon  the  extent  of  area  it  occnpied.  Based  upon 
the  same  calculation  as  before  in  estimating  the  value  of  a  coal 
seam,  if  this  4-feet  seam  was  found  to  extend  over  1  square  mile, 
it  would  be  capable  of  yielding  4,044,300  tons  of  coal,  and  propor- 
tionally more  or  less  according  to  the  ground  it  is  spread  over ; 
moreover,  by  using  the  boring  rod,  other  seams  might  be  revealed, 
the  outcrops  of  which  would  in  all  probability  never  otherwise  be 
discovered. 

Plan  for  Settlement  on  South-west  Arm  of  Green  Bay 
BoAD  AND  Indian  Brook,  Hall's  Bat. 

By  desire  of  the  Premier,  I  have  constructed  a  map  embracing 
the  country  between  the  new  line  of  road  from  South-west  Arm  of 
Green  Bay  and  the  valley  of  the  Indian  Brook,  Hall's  Bay,  upon 
a  scale  of  1  inch  to  1  mile.  The  line  of  road  is  reduced  from  Mr. 
Charles  Harvey's  original  survey ;  the  course  of  the  Indian  Brook 
is  from  my  own  survey  of  1865 ;  while  South-west  Arm  and  HaU's 
Bay  are  from  surveys  recently  made  by  Mr.  Howley  and  myself. 
It  was  satisfactory  to  find  that  the  point  of  intersection  at  the 
crossing  of  Indian  Brook  of  the  two  respective  and  altogether 
independent  surveys,  although  started  from  points  remotely  apart 
from  each  other,  exactly  corresponded ;  and  that  the  latitude  of 
the  same  point  was  within  one  second  of  that  established  in  1865. 

On  the  map  will  be  seen  the  system  I  wish  to  recommend  for 
the  settlement  of  the  land,  the  principle  of  which  may  require 
some  explanation. 

The  primary  base  for  blocking  off  the  land  is  a  true  meridional 
line  drawn  through  King's  Point  in  South-west  Arm,  which  in  its 
southern  extension  crosses  the  Indian  Brook  at  a  well-marked  turn 
of  the  river,  about  3  miles  above  the  falls.  Upon  this  L'ne  square 
blocks  are  raised  on  the  east  and  on  the  west  sides,  each  containing 
an  area  of  36  square  miles,  or  24,040  square  acres.  These  primary 
blocks  are  subdivided  into  single  square  miles,  to  be  distinguished 
as  concessions  and  ranges ;  the  dividing  lines  of  the  former  being 
arranged  by  numbers,  1,  2,  3,  &c.,  and  running  due  east  and  west ; 
while  the  dividing  lines  of  the  latter  are  represented  by  letters  A, 
B,  C,  &C.,  and  running  due  north  and  south.    The  ranges  will  be 
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further  particularised  as  east  or  west,  as  relating  to  the  meridian 
of  King's  Point. 

The  single  mile  block  range  A  west,  concession  3,  and  a  part 
of  concession  4,  being  situated  round  the  harbour  of  King's  CoyOy 
is  subdivided  into  four  parts  designated  on  the  plan  as  (a)  (b)  (e) 
and  (d) ;  the  first  of  which,  viz.  (a)  is  a  strip  of  about  4  chains  wide 
surrounding  the  harbour,  which  I  propose  to  be  held  in  reserve  for 
public  purposes ;  the  remaining  three  lots,  which  will  contain  an 
area  of  about  150  acres  each,  to  be  sold  as  agricultural  lots. 

All  range  and  concession  dividing  lines  to  be  reserved  for  a 
width  of  at  least  1  chain,  or  66  feet,  for  local  roads,  which  process 
will  reduce  the  mile  area  to  624  acres.  This  will  give  four  lots  of 
151  acres  each,  which  are  represented  on  the  plan  by  north  and 
south  parallel  lines,  and  numbered  from  No.  1  to  No.  48  west 
ranges,  and  from  No.  1  to  No.  24  east  ranges.  The  blocks  where 
the  lot  lines  are  drawn  out  upon  the  map  show  the  position  of 
such  portions  of  country  as  appear  to  be  best  suited  for  early 
settlement;  of  which  altogether  there  appears  to  be  an  area  of 
about  60  square  miles,  or  say  38,400  acrea 

That  a  very  large  proportion  of  this  extensive  area  is  capable 
of  reclamation,  and  if  properly  cultivated,  made  to  yield  almost 
every  kind  of  agricultural  produce,  appears  to  me  to  be  beyond 
doubt ;  and  nothing  is  more  likely  to  be  conducive  to  the  general 
improvement  and  eventual  prosperity  of  the  country  and  the 
welfare  of  its  people  than  permanent  settlement  on  the  land ;  but 
there  are  difficulties  in  the  way  of  that  most  desirable  result, 
which  must  be  overcome  before  advance  in  that  direction  can 
possibly  take  place.  First  of  all,  in  order  to  be  in  a  position  to 
dispose  of  Crown  lands  like  other  colonies,  complete  revision  or 
re-modelling  of  the  existing  land  laws  is  imperatively  required ; 
and,  in  particular,  the  present  system  of  granting  so-called  mining 
licences  of  search  over  3  square  miles  of  country  with  exclusive 
privileges  over  the  whole  area,  must  be  abolished.  As  the  law 
now  stands,  the  whole  face  of  the  country  may  be  spread  over  with 
those  mining  licences,  upon  which  agriculture  is  virtually  pro- 
hibited, settlement  obstructed,  and  general  improvement  rendered 
impossible;  all  for  the  very  questionable  probability  of  some  small 
spot  upon  the  surface,  supposed  to  exhibit  indications  of  mineral 
substances,  ultimately  developing  into  a  mine.    A  time  ought  to 
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be  specified  by  day  and  date,  when  all  such  licences  or  grants  of 
land  shall  finally  terminate;  and  all  future  concessions  of  either 
licences  or  grants  of  land  shall  bo  determined  by  the  position  they 
occupy  upon  the  map,  which  will  bo  laid  off  in  blocks  of,  as  nearly 
as  possible,  a  square  mile  each,  and  approved  of  by  the  Surveyor- 
General. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

Alexander  Murray, 
Director  of  Geological  Survey. 

To  the  Hon.  W.  J.  S.  Donnelly, 

Surveyor-General,  St.  John's. 
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CHAPTER  XX. 

SPEOLiL  BEPOBT  UPON  THE  DISCOVERY  OF  GOLD  NBAB  BBIGUS, 
CONCEPTION  BAY,  DATED  OOTOBEB  8th,  1880. 

St.  John's,  Newtoundland, 
Octdber  8M,  1880. 

May  it  please  yottb  Excellency, 

Beports  haying  been  circulated  for  some  time  past  tliat  gold 
had  been  discovered  in  quartz  veins  in  the  regions  near  Brigus  of 
Conception  Bay,  I  considered  it  my  duty  to  make  a  personal 
examination  of  the  groundy  and  to  have  portions  of  the  veins  tested 
by  blasting,  under  my  own  immediate  supervision. 

These  rumours  of  the  presence  of  the  precious  metal  have 
naturally  had  the  effect  of  inducing  people  to  make  applications 
at  the  Surveyor-General's  office  for  liceuces  of  search  over  the 
supposed  auriferous  area,  amongst  whom,  Mr.  J.  W.  Foran,  of  this 
place,  was  one,  who  displayed  to  me  some  beautiful  small  specimens 
of  native  gold,  and  kindly  engaged  to  guide  me  to  the  spot  where 
it  was  found.* 

Accordingly,  in  company  with  Mr.  Foran,  I  proceeded  to  Brigus 
on  Monday,  27th  of  September,  and  on  the  afternoon  of  the  same 
day  visited  the  locality  upon  which  he  holds  his  claim.  Here  I 
selected  and  marked  out  a  series  of  spots  upon  the  quartz  for  trial ; 
and  on  the  following  day,  which  proved  a  rainy  one  and  unfit  for 
experimenting,  I  inspected  another  area  about  2  miles  south-west 
from  the  former  place,  and  nearly  in  the  strike  of  the  quartz- 
bearing  strata,  where  I  found  the  rocks  with  their  reticulations  of 
quartz  veins  to  be  nearly  identical  in  all  respects.  This  latter 
place  is  known  locally  as  Fox  Hill,  and  from  it  sundry  specimens 

*  In  my  Beport  for  1868,  p.  167, 1  endeavonred  to  draw  attention  to  the  quartz 
veins  at  sundry  places  in  the  peninsula  of  Avalon,  from  the  resemblance  I  peroei?ed 
in  the  rooks  they  intersect  to  the  recognised  anriferons  strata  of  Nova  Sootia,  but  it 
is  only  within  the  last  twelve  months  that  any  attempts  have  been  made  to  prove 
the  ground. — A.  M. 
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of  gold  are  said  to  have  been  taken,  one  of  which  is  in  my  posses- 
sion. It  was  not  till  Wednesday,  the  29th,  that  we  were  able  to 
reach  the  spots  I  had  first  indicated  for  experiment,  and  then  it 
was  with  no  small  difficulty  that  we  found  onr  way  through  the 
dense  fog  which  prevailed.  The  place  where  I  finally  determined 
to  try  the  first  blast  is  situated  near  the  so-called  Brigus  Look-out, 
about  equidistant  from  two  peaks,  each  a  triangulation-point  of 
the  Admiralty  Sarveyors,  the  height  above  the  sea  being  marked 
on  the  chart  respectively  408  and  413  feet. 

By  the  first  blast  from  2  to  3  cubic  feet  of  rock  was  removed, 
all  of  which  was  carefully  broken  up,  washed,  and  examined; 
which  operation  finally  resulted  in  the  display  of  ten  or  twelve 
distinct  *'  sights  "  of  gold.  In  one  fragment  about  5  lbs.  weight, 
largely  charged  with  dark  green  chlorite,  the  gold  shows  itself  in 
three  places  distinctly,  while  many  small  specks  are  perceptible 
by  means  of  a  good  lens.  The  fracture  of  a  fragment  of  milky 
white  and  translucent  quartz,  which  was  broken  off  the  large  piece, 
revealed  two  patches  of  gold,  both  of  which  together,  if  removed 
from  the  matrix,  would  probably  produce  about  1  dwt.  (penny- 
weight) of  tbe  metal ;  whilst  several  small  masses  or  nuggets  were 
found  adhering  to  the  small  broken  fragments  of  quartz  at  the 
bottom  of  the  pail  in  which  the  rock  was  washed,  the  largest  of 
which  contained  about  10  or  12  grains  of  gold.  From  some 
specimens  in  which  no  gold  was  perceptible  to  the  naked  eye,  and 
which  I  had  selected  for  analysis,  I  found  amongst  the  dust  at  the 
bottom  of  the  bag  in  which  it  was  carried  a  small  nugget  weighing 
3  grains.  A  second  shot  was  tried  on  the  same  lead  at  a  few  yards 
distant  from  the  first,  but  owing  to  our  imperfect  implements,  it 
failed  to  blow  out  more  than  a  few  pounds  of  rock  in  which  no 
gold  was  perceptible.  In  the  specimen  I  procured  from  Fox  Hill, 
the  metal  occurs  thickly  in  the  minutest  specks,  scarcely  if  at  all 
perceptible  to  the  naked  eye,  but  readily  recognised  under  the 
lens,  where  it  chiefly  surrounds  a  small  patch  of  chlorite. 

The  rock  formation  intersected  by  these  auriferous  quartz  veins 
is  of  Huronian  or  Intermediate  age,  belonging  to  Division  C  of 
Beport  for  1868,  or  the  group  of  strata  next  below  the  Aspidella 
slates  of  St  John's.  The  group  consists  chiefly  of  greenish  fine- 
grained felsite  slates,  which,  judging  by  the  weathering  of  the 

2  N 
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exposed  surfaces,  are  also  magnesian  and  fermginons.  The 
cleavage  is  exactly  coincident  with  the  bedding,  and  the  slates 
occasionally  split  into  very  fine  laminae,  but  frequently  into  strong 
stout  slabs,  which  are  used  to  a  considerable  extent  at  Brigus  for 
paving,  for  hearth-stones,  and  for  building  foundations  and  walls. 
A  dip  taken  on  the  beds  just  in  front  of  the  place  where  the  gold 
was  found  was  N.  56°  W.  by  compass,  or  N.  88**  W.  from  the  true 
meridian,  <  of  inclination  45°.  Parallel  joints  intersect  the  strata 
bearing  S.  80°  W.  magnetic,  or  S.  48°  W.  true.  By  the  side  of  the 
road  at  Brigus,  the  dip  on  some  strong  slabby  beds  was  found  to 
be  N.  42°  W.  magnetic,  or  N.  74°  W.  true,  <  of  inclination  40°. 

A  rough  and  hummocky  belt  of  country  from  f  to  1  mile 
wide,  which  forms  the  nucleus  of  the  peninsula  between  Bay-de- 
Grave  and  Brigus  Harbour,  is  thickly  intersected  by  reticulating 
quartz  veins,  varying  in  thickness  from  less  than  an  inch  to  upwards 
of  a  foot,  which  often  appear  to  ramify  from  a  central  boss  or  great 
mass  of  quartz,  often  extending  over  many  square  yards,  and 
usually  forming  low,  isolated  hummocks  or  hills.  The  general  run 
of  the  belt  is  as  nearly  as  possible  north-east  and  south-west  from 
the  true  meridian,  having  been  traced  in  a  south-west  direction 
fWym  Brigus  Look-out  as  far  as  Fox  Hill,  and,  as  I  am  informed, 
can  be  traced  for  several  miles  more  in  the  same  direction.  Thus, 
although  many  of  the  veins,  both  small  and  large,  may  be  seen  for 
considerable  distances  to  run  exactly  parallel  with  the  bedding, 
the  network  of  the  whole  mass  runs  obliquely  to  the  strike  of  the 
beds,  which  are  also  minutely  intersected  by  the  smaller  veins 
crossing  and  reticulating  in  all  directions.  I  nowhere  observed 
anything  to  indicate  a  true  fissure  vein,  and  consider  these  with 
gold  as  altogether  veins  of  segregatum. 

The  resemblance  in  general  character  of  the  strata  with  their 
included  auriferous  quartz  veins  in  Newfoundland  to  those  of  Nova 
Scotia,  must  strike  any  one  who  has  visited  the  two  countries  with 
the  purpose  of  studying  their  geological  features ;  and  I  venture 
to  say  that  the  description  given  of  the  latter  country  by  Dr.  J.  W. 
Dawson  might,  in  many  respects,  equally  apply  to  the  former; 
although,  according  to  that  author,  the  auriferous  country  of  Nova 
Scotia  is  supposed  to  be  of  Lower  Silurian  age;  while  that  of 
Newfoundland  is  undoubtedly  unconformably  below  the  Primordial 
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group,  which,  with  abundant  characteristic  fossils,  skirts  the  shores 
of  Conception  Bay.  Without  presuming  to  offer  an  opinion  as 
regards  the  age  of  the  Nova  Scotian  strata,  the  fact  of  the  resem- 
blances is  suggestive. 

Chlorite  is  profusely  disseminated  through  the  quartz  veins, 
filling  up  cracks  and  drusy  cavities ;  and  it  was  observed  that  the 
visible  gold  was  always  in  or  near  a  patch  of  chlorite.  Some 
specimens  which  were  procured  at  the  place  of  trial  presented 
small  cubes  of  galena,  minute  cubical  iron  pyrites,  and,  in  a  few 
instances,  small  crystals  of  sulphate  of  copper,  together  with  specks 
or  grains  of  gold. 

That  a  large  area  of  country  in  the  regions  referred  to  is 
auriferous  there  can  scarcely  be  a  doubt,  although  nothing  short  of 
actual  mining  and  practical  experience  can  possibly  prove  what 
the  value  of  the  produce  may  be,  or  whether  the  prospects  of 
obtaining  a  remunerative  return  for  the  necessary  outlay  are  favour- 
able or  otherwise.  The  specimens  which  have  been  obtained, 
although  an  unquestionable  evidence  of  the  presence  of  the 
precious  metal,  cannot  by  any  means  be  taken  as  indicative  of  a 
certain  average  yield ;  indeed,  to  quote  the  words  of  Dr.  Dawson, 
from  his  'Acadian  Geology/  p.  626,  where  he  says:  "It  is  not 
easy  from  mere  inspection  of  the  vein-stone  to  predicate  as  to  its 
value,  since  the  gold  is  usually  invisible  to  the  eye;"  and  again, 
at  the  following  page,  when  treating  of  the  characteristics  of  the 
Waverly  Mine,  he  says,  ^^  visible  gold  is  rare  in  this  vein  at 
present,  the  greater  part  being  in  a  minutely  disseminated  and 
invisible  state."  An  analysis  of  quartz  collected,  in  which  gold  is 
imperceptible  to  the  naked  eye,  may  aid  in  revealing  some  evidence 
of  its  constancy,  and  may  throw  some  light  upon  the  possible 
average  of  superficial  contents  over  certain  areas  under  similar 
circumstances;  but  it  may  safely  be  predicted  that  the  irregu- 
larities of  distribution,  so  conspicuously  displayed  by  the  veins  on 
the  surface,  will  extend  beneath  it,  and  that  it  will  be  mainly  on 
the  stronger  and  more  persistent  bands,  where  intercalated  with 
the  strata,  that  mining  will  extend  to  any  considerable  depth. 

The  indications  of  gold  in  this  country,  then,  are  certainly 
sufficiently  favourable  to  merit  a  fair  trial;  and  there  are  good 
reasons  to  hope  and  expect  that  ample  capital  applied  to  skilled 
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and  judicious  labour  may  be  found  remuneratiye  to  future  adyen- 
turenBy  while  a  new  industry  will  be  added  to  give  employment  to 
the  labouring  population  of  the  island,  and  possibly  bring  this 
despised  and  but  little  known  colony  into  more  prominence  and 
consideration  abroad  than  it  hitherto  has  enjoyed. 

I  have  the  honour  to  be, 

Your  Excellency's  most  obedient  servant, 

Alexander  Mubrat. 
His  Excellency 

Sir  John  H.  Glover,  G.C.M.G., 
Governor  of  Newfoundland,  &c.  &c.  &c., 

St.  John's. 
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